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Abstract of RU 2168192 (C2) 
optics. SUBSTANCE: three-dimensional image is 
won from two-dimensional image by way of change 
of apparent distance of image from observer on 
pixel-by-pixel basis. It is realized by setting of lattice 
of pixel optical elements uniaxially with pixels of 
image. In predominant format each optical element 
is mainly oblong and has focal distance that 
changes over its length. As result of it point along its 
length in which light enters optical element 
determines apparent visual distance of pixel 
integrated with it from observer. In case of usage of 
cathode- ray tube position of entry of light is 
controlled thanks to accurate vertical displacement 
of electron ray during its horizontal scanning. 
EFFECT: design of non-bulky system and display. 
30 d, 23 dwg 
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(54) BM3yAJlbHOE YCTPOMCTBO OTOBPAWEHHH H CnOCOB (POPMHPOBAHUH TPEXMEPHOTO 
H30SPA)KEHHFI 



(57) 



M3o6peTOHne othocmtch k ottmko. B 
cootbctotbhm c M3o6peTeHMeM nonyMawT 
TpexwepHoe M3o6pa>KeHne M3 flByxMepnoro 
M3o6paJKeHMa nyTOM M3MeHeHMfl Ka*ymerocH 
paccTOHHMfl M3o6pa»8HMfl ot Ha6raoflaTe;w Ha 
noaneweHTHoa ochobo (nuKcenb 3a nvmceneM). 
3tq ocymecTBnnKJT ycrraHOBKofi peuieiKM 
nviKcenbHbix ofiTWHectcMX aneMeHToe coocho c 
HMKcenaMM Mso6pa»eHMfl. B npenMymecTBeHHOM 
(popMaTe Ka»flbifi M3 onTMseamx sneMeHTOB 
BBnaeTCH rnaBHbiM oBpasow npoflonroeaTbiM n 
MMeeT 4»KycHoe pacciofiHue, xoTopoe 
M3MBHfleTCfl no era flfiMHe, e pe3yjibTaie Hero 

T0HK3 BflCWlb erO flJWHbl, S KOTOpOfl CB6T BXOflMT 

b oniMHecKMii aneMetu, onpeflenaeT KawyLMeecfl 
BH3yaxibHoe paccTQSwwe o&beflMHeHHoro c hum 
nuKce/ia ot Ha6/i«flaTenfl. B cnynae 

npHMeHOHMfl 3/ieKTpOHKOM nynesoSi Tpy6KM 

ynpaaneHne nojioweHnew Bxofla csexa 



ocyiLsecTB/weTCR 3a cvbt t oh koto BepTWKanbHoro 
CMemeHna snsirrpoHHoro nyna npn era 
ropn30HTanbHOM cKaHMpoeaHMn. TexHMHecKufi 
pesyxibTaT - cosflaHcie Herpovo3flKofl cmct8mw m 
ycrpoMCTBa. 2 c m 28 3.n.cp-nbi, 23 m. 
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(54) VISUAL IMAGE DISPLAY AND PROCEDURE FORMING THREE- DIMENSIONAL IMAGE 



(57) Abstract: 

FIELD: optics. SUBSTANCE: 

three-dimensional image is won from 
two-dimensional image by way of change of 
apparent distance of image from observer on 
pixei-by-pixel basis. It is realized by 
setting of lattice of pixel optical elements 
uniaxially with pixels of image. In 
predominant format each optica! element is 
mainly oblong and has focal distance that 
changes over its length. As result of it 
point along its length in which light enters 
optical element determines apparent visual 
distance of pixel integrated with it from 
observer. In case of usage of cathode- ray 
tube position of entry of light is 



horizontal scanning. EFFECT: 
non-bulky system and display 30 cl, 7 
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HacTOfli^ee M3o6peTenne miv 
k paspa6oTKe Texnonoraw BocnpoK38©AeHMa 

TpeXMepHOTO M306pa*C8HMfl, B MaCTHOCTM, TaKHX 

TexHonornPi, b KOTopwx He Tpe6y©Tca 
npuweHeHne cneqHanbHoro Lunewa wm omkob. 

CepbesHoS TexHonofvmecKOM npo6n©MOM 
BTopoiS noTOBMHbi fiBaflqaToro CToneTna 
SBnaeTca coaflaHne nonHoro TpexwepHoro 
H3o6pa*eHMa. Em® b 1908 r, ra6pn3nb JlnnwaH 
H3o6pen cnocoS coaAaHwa mctmhhoto 
TpexMepworo nso8pa>K©HMa cqeHbi, c 
ncnonb3oeaHneM cporannacTHHKM, 
3iccnoHnpoeaHHOM npn nowioiuM riMH3onoflo6Horo 
nucTa Tuna "MyujMMbiPi mas", cocToaujero ms 

MHOJKeCTBa H©6onbUJMX CpMKCMpOBaHHblX J1HH3. 

3ia T8XHOnornfl CTana HSBecTHoii noA 
HB3&aHvi8M "MHTerpanbHofl cpoTorpacpwn", 
npvmeM BocnponsBefleHns npoaeneKHoro 
M3o6paj*c©Hna nponsBOflMTcn nyTew nponyocaHwa 
nepes noao6Hbifl nnH3onoAo6nbifl rotcr, 
goctosh^hm m MHO)KOCTBa He6onbUJMX 

CpVIKOipOBaHHbiX /1HH3. OflHaKO OTKpblTM© 

JlnnMana m ero aanbHeiiuiee pasBurne 
(wanpuwep, b naTBHT© GUJA N 3878329) h© 
no3Bonnnn cosflaTb TexHonorcw, roTopaa 
noAxoflnna 6bi «na npocroro BocnponsBSfleHHii 
M3o6paweHnii m KOTopaa Morna 6b! 6biTb 
aaanTupoeaha Ana BOcnpoMsseAeHna 
KMHOM306pa)«eHMii hjim M3o6pax<eHMM, 

nonyMSHHbix aneictpOHHbiM cnoco6oM, KOTOpbie 

HBnfllOTCfl OCHOBHbIM CpOpMaTOM H306pa*©HMM 
BO BTOpOfi nonOBMH© 3TOTO CTOneTMfl 

C T©M©HM©M BDeMOHM npOMSOLUnO p83BMTM8 

MHoroKOMnoH8HTHoro noAxofla k TpexMepHofl 
npoeioiMH, KOTopoe BwiJOMaeT b ce6s mho*8ctbo 
TexHMHecKnx ycosepujeHCTBoeaHMfl c 
paannHHbiMM BapnaHTaMM nocTpoeHua 
ope6p©HHbix nnHaooSpaaHbix jwctob una 
pemeTHaTbix /imctob ormiMecKvix aneMeHTOS Ana 
nonyneHMH CTepeovi3o6pa*eHu& ot 
eflMHCTBeHHoro cneu|ManbHO o6pa6QTaHHoro 
M3o6paw©HM« (HanpuMep, b naT©HT© CWA N 
4957311 m b naT©HT6 CLUA N 4729017 
npnaefleHbi Han6onee csejKne peuieHHa). 
BonbUJUHCTso np©Ano»©HHbix peweHMM 
CTpaflaeT o6iammm HeflocTaTKaivw, KOTopbie 
BwiioMaraT 8 ce6a CTporoe orpaHMMOHn© 
cpMSMHecKoro nonwKewis Ha6nwAaTens no 
OTHOUJ8HMIO K npocMOTpoBOMy csKpaHy, 



pesynbTaT© paciuennoHun nonyneHHofi 

MHTSHCMBHC3CTM M306pa»eHH« M©>Kfly flByMH 

paaflenbHbiMM nso6pa)KenMflMV! w, Ana mhotmx 
peujeHMM, napannanc, kotopwm mo>k©t 
HaontonaTbca TonbKO b oahom HanpasneHMM. 

flpyrne vwaecTHbie TSXHonornn nonywHua 
fl©MCTBWT©nbHoro TpexMapHoro M3o6pa>KeHMa 
BKJlKWalOT b ce6a cxaHMpoBaHM© CpM3MH6CKOrO 
o6-b©Ma, HanpuMep, nn6o s pe3ynbTaT© 
MexaHMMecKoro CKaHnpoBaHnn ny^Ka jiaaepa no 
noeepxHOCTM Bpamawinerocn bmhtoboto SKpaHa 
MnM AM<pcpy3Horo napoo6pa3Horo o6naKa, nyT©M 
nocneAOBaTenbHOM aKTOBM3aMMM MHO>KecTBa 

BHyTpeHHMX nKJMMHOtpOOHblX 3KDaHOB 

3n©KTpoHHO-nyM©80» Tpy6KM, nn6o nyiew 
cpM3HM©CKoro OTKnoH©HMfl crn6a©Moro 
M30oiyToro sepKana, pj\* nonyMeHns Bepcuw c 

n©p©M8HHblM CpOKyCOM 06b!HH0r0 yCTDOMCTBa 

cpopwupoBaHMfl M3o6pa«eHna. Oxasanocb, wto 

BC8 3TM TeXHOnOTHM «Bn«K)TCfl rp0MO3AKHMkl, 
TpyAOOMKMMM B npOMSBOACTB© M H8yfl06HblMM 

Ana npocMOTpa M3o6pajKeHMH, npuweM ohm He 
AoaeaeHbi flo ctsamm MaoooBoro pbiHOMHoro 
npoM3BOACTaa Ana ujwpoKoro noTpe6nTens. 
B t©m©hh8 toto im npoMemyiKa epeMenn 



B03HHK pflA TexHonorvsS, 
pa3nnHHbiNin HocuMbiMM nonbsosaTensM 
npncnoco6neHnaMM, b tom MMcne c OHKaMM, b 
KOTopwx npMM8HSioTcn AByxuBeTHbie cfjunbrpbi 
unw cpunbTpbi o nonepeHHoff nonsipMaaqnew am 
paaAeneHMH cornacoeaHHO BocnponasoflMMbix 
cflaoeHHbix M3o6pa»eHHvi, a Taio«© c 
Bocnpon380A«iAMM BnpiyanbHyra peanbHocib 
ujneMOM, npm&M see 3th ycrpovtaTBa osasaHbi c 
nonyMeHMSM CTepeoAaHHUx, a hmohho, c 
nony^SHHew nepqenLtnw mySwHbi M3o6pa)KeHMH 
aa 046T npuMSHeHuss pasAenbHbix M3o6pa>K©HMfi 
Ana nsBoro rnasa m npasoro rrsasa. HeKOTopbi© 
us yxasaHHbix t©xhhs©ckmx petueHHH 
o6ecn©MMBaK)T nonyneHne ciepeon3o6pa)«eHMii 
nopasMTenbHoro KasecTBa, xota aio 
AOCTuraeTCH o6bNHO aa CM8T yAoSoTBa n 
KOMCpopTa Ha6n<OAaTenfl, ycTanocTM mas h 
yMOHbUjeHHfl adkocth n3o6pa»8Hnn, npMMOM 
onpeA©neHHa» <^acTb naceneHMa h© o6naAa©T 
cnooooHOCTbio pasnnMaib (VWM KOVKpOpTHO 
paannMaTb) TaKMe OTspeoM3o6pa>KeHMfi. B 
pe3ynbTaie npoB6A©HHbix b nocn©AHee epewn 
CKpTanbMonorn^ecKwx m HeeponomHecKnx 
nocneflOBaHMM npniiinn k saKnioMBHHio o tom, 4to 
npoAon^nienbHoe ncnonb30saHne cmctbm 

OT©peOM306paW8HMS? (O HOCHMblMH 

nonb30B8TeneM 3neMeHTawn unM Apyrvix 
cucTeM) oKasbisaeT epeAHoe BnwaHne vi cosflaeT 
3<p!peiab! noT©HunanbHO AnnienbHoro 
B03Aeiir.TanR 

B naienTe flnonnn 62077794 pacKpbiTO 
AByxMepHO© BocnpoM3BOA«ii4ee ycipoRcTBo, 

M306pa*8HMe B KOTOpOM o6pasoBaHO 
AHCXpeTHblMK RHKCen»MM (3n©M©HTaMM 

H3o6paweHMR). 3to BocnpoMSBOAau^ee 
ycTpoMCTBO BKniwaeT b ce6ft peweTKy 
onTvmecwix 3neM8HT0B, KOTopbie ctort nepes 

COOTBeTCTByKXAMMM nUKCenBMM H COBMeU48Hbl c 

hmmh, a Tastwe cpeflCTBO MHAMBUfiyanbHoro 

M3MeHeHMS 3<plpeKTMBH0r0 tpOKyCHOTO 

paccTOHHwa Ana Ka^floro onTsmecraro 

3n8M8HTa, np8AH83HaX8HH08 fim M3MeH8HMH 

BHAHMoro BH3yanbHoro pacciosHns ot 
Ha6n!OAaTena, KOTopbiSi pacnonaraeTCH 
HanpoTMB BocnponsBOAf i^ero ycTpoiicTBa, a ToiS 
T0HK8, we noRBnRSTca KaWflblM 
MHAUBMflyanbHbii^ nuiccenb npn oo3AaHMM 
TpexMepHoro M3o6pa)K8HM«. 

Bonee koukdstho, onTunecKHMH 3neM8HTaMn 

8 3T0M SnOHCKOM Ry6nMKaL<MM flBnfllOTCfl nMH3bl, 



xpucTannoB, nptweM cpoKycHoe paccTosiHue nnH3 

M0JK8T M3M©HRTbCfl 3a CH6T npMn0>K8HHR 

aneirrpymecKoro nona, KOTopoe wenaeT 
pacnonwKeHne KpucTannoe. B 3Tofl chct8M8 
Tpe6yeTca npwMeHenne TpaHsnoTopos n 
anetrrpoNHbix coeAMHenufi, noAKnsoMeHHbix k 

K3/KAOM MMKponHH38, npM48M M©>Kfly 

OTeioiaHHbiMM nnacTMHaMU Aon^Ha 6biTb 
npnM8H8Ha cneL|nanbHaa ynaKOBKa. Kdom© Toro, 
AOCTwraeTca OM©Hb Manoe h3m©h8hm© 
acpcpesTTMBHoro cpoKycnoro paccToaHMa, no3TOMy 
Tpe6yeTca ncnonb30BaHne flononnnTenbHbix 
onTvmecKHX K0Mn0H©HT08, TaKMX K3K nynbi 
6onbLuoro paswapa, mto AenaeT cucTBMy 
HeflonycTHMO rpoMOSAKoii m OHWKaeT 
MMeioiAMiica yran oSaopa Bokoboto 

H306pa)K8HMa. 

SaAa^ei^ HacToamero n3o6peT8Hna asnaeTca 
co3AaHne ynyMnieHHoro ycTpoflcTBa 
(popMMpoeaHMa TpexMepnoro n3o6pa>xeHMa, b 
KoropoM npeofloneHbi HeAocTaTKM ynowaHyTOM 
anoHCKofi nyCntiKannM. 

3TO AOCTMTHyTO 33 CM8T TOTO, MTO Ka>Kflblfi 
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OniMMeCKMR 3/ieMOHT MM6ST <$IQKyCH08 

paooTOHHMe, KOTopoe nocrensHHO M©Hfl©Tca 
Bfionb noBepxHOCTn, opn©HTnpoBaHHOM maBHbiM 
oSpasoM nspsnne/ibHO M3o6pa«eHHK3, npnH©M 
npeonaraeMoe ycTpoifcTBO cna6*eHO cpeflCTBOM 
tomhoto CMeuieHWS BHyrpw nuKcena 
MecTorono»8HMfl, b KOTopow CB8T M3nyMaeTca b 
cootbbtctbhh c *e/iaTe/ibHofl rnyoVinoii, npt)48M 
HMeeTca cooTBeTCTsyiomee nepeweu^eHne 

BXOflHOTO M8CT0n0n0)KeHHH CB8Ta BAOnb 
BXOflHOft nOBSpXHOCTH OnTWH©CKOTO 3n©M©HTa, B 

pe3ynbTaTe Hero flMHaMnnecKH M3M©H»ercfl 
scfxfjeKTOBHoe cf)OKycHoe paccrossHMe, a BUflMMoe 
(KajKymeeca) BMsyaribHoe paccTOSHne ot 

Ha6/HOflaT8/l« H3M8HH©TCfl B COOTB©TCTB*M c 

nepewemeHneM bxoahoto MecTonortoxeHMfl 

CBSTa. 

B GOOTB8TCTBMM C npeflnOMTMTSflbHWM 

BapnaHTOM HacTo«a|ero M3o6peT6HM«, 
onTusecKne aneMewbi o6pa3oeaHbi oflHofi */im 

HeCKOHbKMMH nMHMMM, OflHaKO OHM MOryT 6blTb 

o6pa30saHbi bmocto stoto aepKanaMM vow 
KOM6nHanneii npe/WMnaioujMX n OTpawawu^nx 

nOBSpXHOCTSil 

B Han6onee npocTow cpopM© nwKcenM m 
nepeKpb!Baiou4Me (HanoweHHbie) onTKnecKne 

3r»M8HTbl flB/WIOTCfl npHMOyronbHbIMM M 

cpoKycHO© paccTOfWM© Ka>Kfloro onTMHecKoro 
sneMeHta nocyenoHHO h3M8hr8tc« no AnuHe 
onTMMecKoro snemeHTa. B stom cnynae BXOAHaa 
TOMKa ceeTa nepeMet^aeTCS nnHefiHO no flnnwe. 
OflHaKO sa paMKM HacTOflinero w3o6p9T©HMH n© 

BblXOfl«T APyrMB CpOpMbl OnTMH©CKMX 3JT8M8HTOB 

w innbi nepsMeineHMfi. Hanpuwiep, ofnwecKVte 
3/ieM©HTbi MoryT 6biTb xpyrribiMM, a mx cpoKycHoe 
paocTOflHn© M3M8HR8TCB paflnanbHO 

OTHOCHTenbHO L(8HTpanbHOM OnTHMflCKOO ocu B 

T3KOM cnynae cbbt bxoaht b suae KonbLteebix 
nonoc, Koropwe nepeMemawrcfl paawanbHO. 
HecMOTps Ha to, hto no«a3aHHbie b flaHHOM 

OHMCaHMM M3M8H8HMH OTTMHeCKMX XapaKTepVICTMK 

b npane/iax onwHecKoro sneMSHTa, pa3Mepw 
KOToporo cooTB©TCTByioT pa3M©py sneMeHTa 
M3o6pa>KeHMfl (nana© MMenyeMoro xax 
"riMKC8/ibHbi(i onTM^ecKUM sneMeHT"), Bbi3BaHbi 

M3M8H0HMRMM B CpOpM© nOB8pXHOCT©fl 

4>M3HM©CKoro an©M©HTa, s naSopaTopnn 
3a«BMTen« npoe©fl©Hbi ycneuiHbie 
3Kcn8pnM©HTbi, KOTopbi© noK33ann, HTO 

H3M8H8HHR OnTMHOCKHX XapaKTepMCTMX MOryT 

6biTb no/iyneHbi 3a ch©t npwM©H©HWH onTtwecKHx 
MaTepwanoB c rpaflneHTOM K03<}xpM H M©HTa 
npenoMn©HM«, b xoTopwx K03cJxpvmMeHT 
np©noM/i©HMS nocTeneHHO m3M8h«©tcs nonepeK 
ofiTMHecKoro 3n©M©HTa. 

CoOTH0Ui8HM8 M©)Kfly CpOKyCHbIM 

paccTOHHueM m n©p©M©meHneM mojkot 6biTb 

OMHefSHblM MflM HenHHSfiHblM, 

MHOXeCTBO yCTpOMCTB MTOK8T 6blTb 

Mono/ib30BaHO fl/ia cosflaHMH nuKceribHoro ssofia 
ce©Ta b peuisTKy nuKcenbHovi ohthkm. B 

CO0TB©TCTBHH C nepBblM BapHaHTOM HaCTOR^eTO 
M306peTeHM8, 3TO BXOflHOe CB6T0BO© yCTpOMCTBO 

npeacTaBnaeT co6om sneiCTpoHHO-nyneByw 
Tpy6Ky, noMemeHHyw no3aflM onTHHeoKoPi 

P©UJ8TKM, T9KMM o6pa30M, HTO CBBTOBaR OMHMfl 
MOW6T CtCaHMpOBaTbCR r0pH3OHT3/1bHO HOSaflM 

xajworo pflfla nuKce/ibHoii on™ km m 

npMCyTCTBOBaTb B TOHHO CM8U48HHOM 
BSpTHKaribHO MSOTOnOnOWSHMM OTHOGMTS/lbHO 

/inHMH CKaHnposaHMa, npw ©e npoxronaeHnn 
nosaflM KajKfloro onTMHecxoro sneMeHTa. B 

COOTBSTCTBMM C pa3/!KHHblMM BapMSHTaMM 

HacTOflmero m3o6p©t8hmr, bxoaho© cb©tobo© 
ycTpoMCTBO mo»8t npeflCTaBnaTb C060R 



nnooKOM 



yCTpOMCTBO BOCnpOM3eeA8HHfl 

naH©nb)o, nanpuwep, 
TexHonorvw )kmakmx xpucTari/ioB, 

3neKTponioMMHeoLieHL(MM MfiM nnasMbi. B 
yoTpoiioTBax c MononbaosaHMeM 

3nSKTp0n(0MHH8CLi©HL(MM npMM8Hfl8TCa p©UJ©TK3 
CUfl (C8©TOM3flyHaKXitMX flMOAOB). Bo BCOX 3THX 

eapnaxTax ABnx<yineecH M3o6pa)i<8Hne nonynasoT 
nocneAOBaienbHbiM CKaHnposaHneM noriHoro 
H3o6pawennH, bo mhotom aHanorvwHO Towy, KaK 

3TO fl©/ia©TCfl B 06blHHblX ycTpoiicTBax 
cpopMwpoBaHdfi AByxMepnoro H306p3*SHMa. B 
3tom cnynae ABMwyn(M8c« w3o6pa»eHMS MoryT 
6biTb npeflCTae/iSHbi c hsctotom Kaflpos, 

KOTOpaa 0rpaHMH6Ha TOIlbKO 803M0X<HOCTbK> 

cicaKupoBaHHoro CBeToeoro nyna npn 
ocymecTBneHnn tohhoR BspTUfcanbHofS 
MaHtiny/iHtiMM am Kawfloro nuKca/ia. B xanecTBe 
npMMepa, h© HMetoutero orpaHUHHTe/ibHoro 
xapaicrepa, mojkho yKasaTb, hto onucaHHbie 
sflecb BapnaHTbi ocymecTBrieHHR nacTO«iuero 
M3o6peT©HMR ycneiUHO pa6oTanM b /ia6opaTopMM 
3aaBMT©nH npn nacTOT© KaflpoB flo 1 1 1 Kaflpos b 
ceKyKfly. 

B CO0TB6TCTBMM C flpyrMM 

npesnoHTMTenbHbiw BapnanTow HacTOHinero 
M3o6p8Tennfi, ocseuieHne Bcero n3o6pax<eHma 
Ha nuKcenbHOM yposne wo>KeT 6wTb nonyneHO ot 
cneLjMa/ibHO npuroTosneHHoro KMHOH3o6pa>KeHns 
(KMHOKaflpa) mw ot HenoflBMMHofi cpoTonneHKM. 
HM©K>m©ii npo3paHHbiw ynacTOK, npunew KaxflbiCi 

KMHOKaap OCB&Ll(aeTCS KaK 06blHH0 C38AM. HO 

npocMaTDMBaeTCfl npn noMOHM peujeTKvi TaKoro 
*e Tuna, xaK k ynoMSHyras peujeTKa nuKceribHtix 
orrrnnecKnx 3^8M8Htob. B stom sapnaHTe 
Ka>KAbi» nepeAaHHbrt cseToeoii nuKcerib snyTpn 
xaxfAoro xaflpa nowemaeTCH onpefl©n©MHbiM 

06pa30M BSOflb nHHefiHOM BXOflHOM nOBSpXHOCTM 

oriTunecKnx aneMBHTOB, tbk hto ero 
BepiMKajibHaH BXOAHafi tohkb Bbipa6aTbiBaeT 
ceeioeyio Tonxy, KOTopaa pacnonorceHa wa 
onpefleneHHOM paccToannn ot Ha6nKjaaT©n« n b 
KOTopoK >K©naT©nbHO nonyneHne stoto 
onpeAe/wHHoro nuKcena, Taioxe ksk k b 
onwcaHHQM paHee eapnaHTe c sneirrpoHHbiM 

OCB©Ui©HM8M. TaKHe 06blHHbl© H3B©CTHb!8 

cMCTewbi npeAycMarpuBaioT npoeunpoeaHH© 
TpexMepHoro H3o6paweHMR b cbo6oaho© 

npOCTpaHCTBO 33 CH6T OTpa)KeHM« OT BOTHyTOTO 

sapxana nnn aHanornHMoro 
M3o6pa«8Hvie onTHHecxoro 
TexHonorwH «Bn«©Tcs SHanvfTenbHO 6o/i8© 
npOi-peocuBHoR b cpaaH©HHM o npoeKLtweR 
o6biHHoro nnocKoro AByxwepHoro M3o6pa«eHna, 
npwHSM npoeunpyeMo© TpexMepnoe 
H3o6paM8HK8 pacno/iaraeTca b cso6oahom 
npocTpaHCTBe w hm©©t pea/ibHyra HaBnioAasMyK) 
!7ry6nHy. flo HacTosutero BpeMSHM aasiBMTenb c 
ycnexoM wcnonbsoBaji somyTbie sepicana co 
o4»pmh9ckom, napaSonnneoKOM nnn 
runepob/iMHecKoii 4>opMoR MaT©MaTMHecKofl 

KpMBOM, 0AH3K0 B03MOWHO npMM©H©HH8 M APy™X 
BOTHyTbiX (pOpM. 

Bo scex yKasaHHbix aapnaHTax TpexMepHoe 

M306peUK8HH8 MOWHO yBHABTb H©nOCp©ACTB8HHO 

nnn me ncnonbsoBaTb xax peanbHbiM mctohhmk 
M3o6pa*8Hvia nioSbix oCbiHHbix ussecTHbix 
CMCTew npoeKquw K3o6paweHMH. 

YKasaHMbie paHee h Apyrne aaflann m 
xapaKTepucrnKK H3o6peTeHMS SyayT Oonee rohm 
H3 nocn8AyKxy8ro A8TanbHoro onucaHMR, 

npHB8A8HHCrO CO CCbiriKOM H3 

conpoBOAMTenbHbi© H©pT8)KM. Ha H©pTe*ax 
aHanornHHwe 3/ieM©HTbi mmbwt oA^HaKOBbie 

n03ML|MOHHbie 0603HaH©HH«. 
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Ha cpMr. 1 (a) noKaaan npuMep BapMawra 
nocTpoeHMH nwKoenbHoro orrrMHecKoro 
ycrpovtcTBa, b suae csaaw cfiotcy. 

Ha cpur. 1 (b) noKasan apyrow npuMep 
eapnaHTa nocTpoeHMa nnxcenbuoro orrniMecKoro 
ycTpoflcTBa TaKoro *e Tuna, 

Ha cpur. 2 no«a3aHO. KaKMM oSpasoM npn 

M3M8H©HMM TOM KM BBOfia KOflJIMMMpOBaHHOrO 

CBSTOBoro ny-flca c saaneM CTopoHbi (c bboahoto 
KOHL(a) nuKce^bHoro onTMMecxoro ycTpoitaTBa 

M3M8H88TCJ1 paCCTOSHMe B npCXJTpaHCTBS OT 

Ha6riK5f?aTena, b kotopqm noflB/wercfl 3Ta 



Ha cpMr. 3 (a) norasaHO, KaKMM o6pa30M aro 
ocBeiijeHMe nMKcenbHoro orrrMMecxoro 
ycTpovicTBa c nepeMemaeMbiM exoflOM mojkot 
6biTb nojiyneHO b npeanoHTMTenbHOM sapMawe 
c McnofiMQBaHMeM aneKTpoHHO-ny^eBoCi Tpy6KM. 

Ha cpMr. 3 (b) noxasaH apyrow sua 
nepeMOHMoro BxoaHoro ocb8IH©hmsi, a Taw*© 
cobm0Ul|ghm6 nuKconbHbix otttmmsckmx 

3n©M8HT0B c riMtccenaMM Ha /WMMHOCpapHOM 

cnoe aneKTpoHHO-nyHeBOM Tpy6KH. 

Ha cpMr. 3 (c) noKasano cooTHOuieHM© M©)«ay 

pa3M«pOM M K03CpCpMl|MeHTOM CpOpMbl 

KonnuMMposaHHoro axoaHoro CBeroBoro nyMKa m 
paaMepoM n «33<pcpML(MeHTOM cpopMbi 
nuKcenbHbix cxTTHMecKnx sneMSHToe. 

Ha cpMr. 4 (a) noKasano, KaKMM o6pasoM 
peuieTKa nwKcenbHbix onTuwecKnx 3n©M©HTOB 
ycTaHoeneHa y cppoHTanbHofl nosepxHOCTM 
MCTOMHUKa ocBei^eMM«, TaKoro ksk 
3rteKTpoHHO-nyM©BOM Tpy6Ka, a KOMfibwrepHOM 
MOHMTope, TeneBH3ope virtu b apyroM maBHbiM 
ocpasoM nnocKow aKpawoM ycTpoiteTB© 
OToCpemuiHMn. 

Ha <jjnr, 4 (b) noiosaH Btopoii 
npennoMTMTeribHWM sua riMKceneM TpygKn 

CbopMMpOBaHMfl M306pa>KeHMS, KOTOpbIM M0JK6T 

6biTb Mcnonb30BaH b cootbstctbmm c HacToainMM 

M306peT©HM©M. 

Ha <bnr. 5 noKa3aHo, KaKMM o6pa30M cm man 
rriy6nHbi M3o6pa>roHMS Mower 6biTb ao6asneH k 
nnHMflM ropn30HTanbHO CKaHMpoeaHHoro pacTpa 
npvi nonyneHMM M3o6pa»ceHMfl Ha Ten©BM3ope 

MilM B KOMnbKDTepHOM MQHMTOp©. 

Ha cpMr. 6 noKa3ano, KaKMM o6pa30M mcbkbt 

6blTb npOM3Bea©HO M3MeH8HM8 KOHKpSTHOM 

tom km ceeTOBoro Bxoaa b nMKoeribHyra onTMKy c 
Hcnonb308aHH8M KMHonneHKM uriM apyroro 
pa6oTaK>mero na npocsoT MaTepnana a 
Ka^ecTBe HCTOMHMKa ocseiaeHMfl. 

nr, 7 



6biTb Mcnonb30Bana peweTKa 
oriTHMecKux ansivieHTOB on* Ha6niofl»HMfl 

HenpepbiBHOM KMHOnSHTbl, npM BOCnpOM3Bea©HMH 

nocneaoBaTeribHbix Kaapos TpexwepHoro 

CbMAMM. 

Ha cbur. 8 noxasano, KaKMM o6pa30M 

KOMTOHSHT rny6nHbi M3o6pa>KeHMfl 

sanMCbBaeMOM cueHbi mohcst 6wTb nonyseH c 

MCnOnbSOBaHMBM OflHOM OOHOBHOM CTbeMOMHOM 

KaMepbi m oaHOM BcnoMoraTeribHOM crbeMOHHOM 

KSMepbl. 

Ha cbur. 9 (a) M/inracTpMpyeTca npoqeoc 
peTpoaKTMBHoro nonyneHMfl CMmana rnyoMHW 
aria o6biMHoro aeyxwepHoro M3o6pa)K8HM8, b 
pesynbTaie 4ero 3to H3o6pa*eHMe mtokbt 6biTb 
McnonbsosaHO on* OTo8pa>KSHMfl TpexwapHoro 
M3o6pajKeHMn Ha GOOTBeTCTByraiiiew ycTpoficTBe 
OToSpaweHHR. 

Ha cpMr. 9 (b) noxa3aHbi BsaMMOCB«3M m 
pa6ora ycTpoMCTB o6pa6oT«n M3o6pa)KeHM«, 
KOTopue Moryt 6biTb Mcnonb308aHbi (\m 



ao6aBrteHM« curHana rnyoMHbi b 
BnaeoM3o6paweHMe b cxjotbbtctbmm c 
1a cpwr. 9 (a) npoqeccoM. 

10 nottasano npMMeneHMe 
OTo6pa>KeHMa rny6KHbi na 
nuKcenbHOM ypoBHe, nonyweHHOM b xoae 

pa3BHTMf> T6XHMKM TpeXMepHOrO 0T06pa)«8HM« 

nesaTHbix M3o6pameHMii. 

Ha cpMr. 11 norasaHO pacnpeaenaHne 
aneprvin o6bMHOro BMaeocMrxana NTSC, c 
yKa3aHneM Hecyi^MX spxocTM v\ l^bgthoctm. 

Ha cpMr. 12 noica3aHQ paonpeaensHne 
3HeprMM 3Toro mb BMaeocMmana NTSC, c 
BBeaennew b cnescrp saKoawpoeaHHoro CMmana 
rny6MHbi. 

Ha cpwr. 13 (a) MnnKxrrpupyeTCfl 
cpyHKMHOHsnbHoe HasnaHSHMe aneiapoHHbix 

6.HOKOB BHyipM oSbNHOTO T8r»BM3MOHH0r0 

npusMHMKa, KOTopbie oSbWHO ynpaB/wtoT 
BepTMKartbHbiM otktioh©hw8m cKaHwpyKHnero 
aneiapoHHoro nyHKa b 3neKTpoHHO-nyMBBofl 

Ha cbur. 13 (b) noicaaaHbi 3tm »e 
sneicrpoHHbie 6noKM, c aoSaeneHweM 6noKOB, 

KOTOpblfi H©o6xOaMMbl 0JM> ft9KOaMpOBaHMS1 

KownoHSHTa rnySMHbi ot TpexMepMOro 
KOftMpoBaHHoro BMaeocMmana n r»axoa«T ann 
cosaaHvifl stpcpsKTa TpexMepHoro M3o6pajK©HMs 
npn BepTMKa/ibHOM OTicnoHeHMM cxaHMpyioaiero 
aneiapoHHoro ny^Ka. 

Ha cpwr. 14 noxasaH npeflno^TMTenbHbiM 

BapMdHT nOCTpO©HM« T©ri8BM3M0HHblX 

aneiapoHHbix cx©m, KOTopbie ocyusecTBnsiOT 
cbynKi^MM M3BIW8HM9 cMixana rny6viHbi m 
OToSpaweHMfl, BbiaeneHHbie Ha cbur. 13 (b). 

Ha cbur. 15 noKasana anbtepHaTHBHan 
OMKcertbHaa oriTM4ecKa« crpyiaypa. b kotodom 
nono5K8HM© axoaHoro cBeta m©h«©tch CKopee 
paflnanbHO, mgm riMHBMHO. 

<t>wr. 16 SBiroeTCH aHanorvi^HOM cpMr. 2, 
OflHaKO Ha mPt noKasanbi anbTepHaTMBHbie 
cpeacTBa M3M©HeHna 8M3yaribHoro paccToaHMS? 
ot Ha6nioaaTen« cb8tobom tomkm, M3ny4aeMOM 
MHaMBMayaribHUM nMKceneM. 

Ha cpwr. 17 rroKasano, kbkmm oBpasoM Momei 
6biib npaKTusecKM ocymecTBneHo noKasawHoe 
Ha cbur, 16 ycTpofiCTBO. 

Ha cpMr. 

yB8flMM6HM8M OaHa M3 B03VOX(HblX CDOpM 

nocTpoeHMfl onTM^ecKoro sneMBHTa 2, KOTopbiM 

MCnODb3y©TCR a^S M3M8H8HMS paCCTOflHMfl OT 
Ha6j1(OaaT8Jia TOM TOM KM, B KOTOpOM MOJK8T 

noswMTbca Ko/WMMMpoeaHHan tomks Bxoaa caeTa 

B 3T0 yCTpOMCTBO flnj? C88a©HMH MOJKHO 

yxasaTb, mto pasMep Taroro otitm Moctcoro 

3r»M©HT8 MOX8T Cyll^8CTB8HH0 M3M8HRTbCfl, 

oaHaKo oh florwseH coenaaaTb c paawepoM 
OTo6pa>KaeMoro riMKcena, nosTowy ana 

T©r»BM3MOHHOTO MOHMTODa OH 06blHH0 MM68T 
nopHflOK 1 MM B UJMpMHy M 3 MM B BblGOTy. fljIS 
KOMnblOTOpHOTO MOHMTOpa, KOTOpbIM 

npeanasHaMBH ana Soriee 6riM3Koro 
Ha6riOAeHMR, mo*©t 6biTb Mcnorib30BaH pa3Mep 
orrrMMecKoro aneweHTa 0,5 mm na 1,5 mm, flna 
6ortbumx komm©phsckmx ycTpoiicTB BM3yaribHoro 
OTo6pa>KeHMa, KOTopbie npeflHasHaHSHbi 

Ha6/1IOfl8HMfl H8 SojlbUJOM paCCTOaHMM, M0K6T 
SblTb MCnonb30B3H pa3M©p 
3/1©M8HTa 5 MM H8 15 MM. 

flnS? M3rOTOB/WHMa nMKCenbHbC 

aneMeHTOB mojkbt 6biTb 
raapueBoe oTeicno {KoacpcpMiiMeHT npenoMneHMa 
1 ,498043) mjim oana us asyx nnacTMacc, a 

MM8HH0. nOnMM©TM/1 MCTaKpHDaT (KOSCpCbML^MeHT 

npenoMneHMa 1,498) MnM m©tm/i MeTaicpMnaT 
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(KoacpcpHmneHT npenowjieHHH 1,558). 3tm 
flaHHbis npneeflSHbi b KaMecTse npuMepa, He 
MMeioaiero orpaHMMMTenbHoro xapaiaepa, 
npuHSM 3TOT npuMop He o6B38TenbHO smnseTca 
npeflnoMTMTefibHbiM ana M3roToer»HMH 
nuKcenbHWX omwecwx 3J1©m@htob. 

H3o6paweHHb!M Ha <pnr. 1 (a) nufccenbHbifi 
onTMMecKMM aneMeHT noKaaan b bw* naKnonno 

C3aflM; B TO BpeMH KaK 8TO CppOHTanbHafl 

noBepxHOCTb 1 nocTOSHHO Bbinywiaa csepxy 
flOHnay, cpopwa saflnefi nosepxHOCTM 
nocTeneHHO nsweHaeTCB or Bbinytcnoii esepxy ao 
BornyTOM BHMay. C ycnexow mo*©t 
Mcno/ibsoBaTbCH KaK nnHefiHoe, tbk m 
HennHe^Hoe MSMeneHU© onTMMecraix 
napaweipoB. KonnMMwpoBaHHbiw nyM cseta 
npoequpyeica Mepea omwecKO© ycTpoiteTBO b 
HanpaBJieHMH onTMMecKoii ocm 3, npuneM 
npenoMTOKXHue onTM^ecKne nosepxHoc™ 

yCTpOMOTBa, M©pB3 KOTOpbie npOXOflMT 3TOT 

KonnnMnpoBaHHbiPi nyM caeTa, 6yayT MeHflTbca 
npM nepeMeifleHMM csepxy bhms tomkm sxofla 
nyMa. 

HecMOTpa na to, mto noKasaHHbifi Ha cpur. 1 
(a) BapviaHT nocTpoeHMH ycTpoftCTsa oonaaaeT 

OflHOil ($»MKCMpOBaHHOW nOB©pXHOCTblO M OflHOfl 

nepeMeHHOfl noaepxHOCTbw, BoaMowHbi 
BapnaL|nn nocTpoeHMfl stoto ycTpowcTBa, npn 
KOTopbix o6e noeepxHOCTM sBfiawTCfl 
nepeMeHHbiMM nnn Korfla MMe«TC« necxonbtto 
npenoMnaKx^HX noBepxHOCTefl. Ha cptir. 1 (b) 
notcaaan npMMep BToporo BapnaHTa nocTpoennfl 
ycrpoficTBa, b kotodom nnxcenbHoe onTvmecKoe 
ycTpoflcTBO npeflCTaenaeT co6om cocTaBHoe 
onTMMecKoe ycTpoflcTBO, o6paaoBaHHoe Tp©MB 

0T1TMM6CKMMM 3/ieMeHTaMM, HcnblTaHMfl, 

npoBOfleHHbie 3a»BMTeneM b na6opaTopnn, 
nowwanM, mto riMKce/ibHbie onTMMeaoi© c6opxn 
MoryT oCecneHMBaTb nyniuee KanecTBO 
n3o6pa»eHMS m oonbiuMfi yron oSsopa no 

CpaBHeHMW C ©flHHMHHbfM onTMMeCKMM 

9D6M6HTOM, npMMew b HaMoonee yflaHHbix 
BapnaHTax ycTpoficTB ncnonb3yeTcs 
TpexaneMeHTHaa onTMKa. OflHaKO m eflMHMHHbie 
onTvmecKne aneivieHTbi MoryT paSoraTb b 

COOTBeTCTBMM C HaCTOai^MM M306p8T©HMeM, 

noaTOMy b flanbHefluieM M3no*eHMM ana 
npocTOTbi npeanonaraeTCS nononb30BaHne 
eflUHMHHbix onTMHecwx aneweHTOB. 

Ha <pnr. 2, noKa3aHHofi b cxotom anfle p,n* 
ynpou^eHMB, mojkho BMfleTb ma3a Ha6nioaaTen« 
4, KOTopbifl naxoflMTCs Ha onpefleneHHOM 
paccTOdHMM nepefl nML(8B0M noBepxHocTbw 
nKKcejibHoro otit m h ecKoro aneMeHTa 2. 
KowiMMMpoBaHbti nyM cseTa MO*eT 6biTb 

BBSflBH 0 3aflHei4 CTOpOHbl nMKCOnbHOTO 

onTKHecKoro aneMeHTa 2 b pa3nnMHbix tomkbx, 
TpM H3 KOTopbix noKa3aHbi KaK cseTOBbie nyMM 5, 
6 n 7. TaK KaK cpoKycHoe paccTosHMe 

yCTpOfiCTBa 2 M3M8HSeTCfl B 3aBHCMMOCTM ot 

pacnonoweHHa tomkm BBOfla c8eToeoro nysa, to 
na (p*r. 2 noKasaHO, KaK pe3ynbTnpytoma« 
CBOToean TOMKa 6yfleT npeflCTaBnena 
Ha6/iK)flaTemo b paannMHbix BUflMMbix 
(KattymHXca, MHKMbix) TWKax b npocTpaHOTse 
5a, 8a wwi 1st, KOTopbie cooTBeTCTByioT 

KOHKpeTHbIM yK83aHHblM H npOHyMepOB3HHblM 

BxoflHbiM nynaM. HecMOTpa Ha to, mto tomkm 5a, 
6a n 7a B aeiicrsnTenbHOCTH BepTHKanbHo 
cwetneHb! flpyr ot apyra, axo BepTHKaribHoe 
cweuteHHe He o6HapywnBaeTC« Ha6nioaaTeneM, 
KOTopbiH BUflUT TonbKO KasKyi^eecs 
nepeMemoHne no rnyBune. 

Ha cpwr. 3 (a) noKaaano, kbkmm o6paaoM b 
COOTBeTCTBUM c npeflnoMTHTenbHbiM BapwanTOM 



HacTo«mero nsoepeTeHMfi Ka»<flbiM 
iiHflHBMflyaJibHbiSi nuKcenbHbiii onTHMecioifi 
aneMeHT mojkct 6biTb yoraHOBnen y 
roaepXHOCTM aneicrpoHHO-nyMeBoii TpyoKM, 
KoTopas McnonbsyeTcs ksk hctohhmk ocBetaeHkw 
floKasaHHbiii Ha btom MepTe*e onTHMecKnw 
aneMeHT 2 npw>KaT k cppoHTanbHOMy CTetcny 
aneiapoHHO-nyMeeoM Tpy6«ni, no3aflM KOToporo 
HMeeTcs? o6bNHb* cnofi niowHHOCpopoB 9, 
KOTopbifi HasMHaeT cBeTMTbCH npn CTonKHoeeHMH 
o npoemfpoeaHHUM n KonnwMwpoBaHHbiM nyMKOM 
aneKTpoHoe, KOTOpwii noKaaanw KaK nyM km 5b, 
8b m 7b, npMXoa«i4Me b pasrtMMHbie tomkm. flna 
Ka)Kfloro M3 nofcasaHHbix rpex nono*eHMM 
aflSKrpoHHbix nyMKOB, a T3K3K© pflft nra6oro 
Apyroro nonoweHws, Kaxofljuxteroca b 
npoeTpaHOTBeHHbix np&flenax nwKcenbHoro 

npOM3BOflMTCfl B SAHHGTB6HH0M TOMK© H3 3aflH©M 

noeepxHOCTM nuKcenbHoro onTMMecKoro 
ycTpoMCTBa. BepTMKanbHoe nonojKBHMe 
aneiapoHHoro nyMKa MomeT 6biTb MSMSHeHO npn 

HOMOU^M 06b!MHblX OTKnOH«K>U4HX 

sneKTpoMarHMTHbix KaTyuueK, KOTopbte 

npMM6HfllOTCq C 06blMHblMM 

aneKipoHHO-nyssBbiMM Tpy6KaMn; oanaKO 
nposefteHHbie a na6opaTopnn 3KonepMM©HTbi 
nottasanM, mto npM 6onee BbicoKow MacTOT© 
KaApos, HanpKMep, done© 100 Tq, MoryT 
noTpeSoBaTbCf? cnei^ManbHbie OTscnoHJiioiiiMe 
KaTyuiKM, KOTopue o6ecnsMMBa!OT 6onee 

BblCOKM© CKOpOCTM 0TK,TOH©HMR. KapTMHa 

pacnono)KeHMS? nsowiMHOi$iopoB 
an©KTpcHHO-nyM8BOki Tpy6«M flon«Ma 

COOTBeTCTBOBaTb nOCTpOSHMHD RMKCenbHbiM 
OflTMKM, K8K nO fiJlMH©, T8K M B npOCTpaHCTB8, 
MTO 03H3MaeT, MTO OHTMK3 flOTOKHa MM6Tb 

BO3M0*H0CTb ocBei^eHns? ot pacnonwxeHHbix sa 

H8M niOMMHOCpOpOB RO 88 np08KTHOM 

nnHBMHOki BXOflHOM nosepxHOCTM. Ha qW 3 (b) 

nOK33aH BMfi CSaflM HaKJIOHHO RMKCenbHOM 

onTMKM 2. Ha stom MepTexce iicwa3aHbi 9 
CMexcHbix rwKcen©M nwMMHOCpopa 35, Korapwe 

MM8K3T 3 paSnMMHblX MB8Ta, K3K V 

3neiopoHHo-nyM8BOM TpygKe, ► 
o6pasoM np»MoyronbHyio q^opwy. CneayeT 

MM8Tb B BMfly, MTO pa3M©p M K03Cp(bMUM8HT 

qbopMbi (to ecTb othouj8hm© onMHbi k lumpmh©) 
KajKfloro nMKcenH nKJMMHoq^opa rnaBHbiM 

06pa30M COOTBSTCTByeT BXOflHOMy KOHuy 

nwKcenbHow ortmkm, ctohih©m nepefl hum. KaK 

MOJKHO BMfl8Tb npM paCCMOTp©HMM 38T8MHeHHOT0 

nwKcenH nioMMHcxbopa, craHMpyKXHMM 3tot 
nMKcenb aneKTpoHHbiM nyMOK, KOTopbiM noKaaan 
Ha MepTe)t<e tp©mh aneKrpoHHbiMM nyMKaMM 5b, 
6b m 7b, mojkbt 6biTb ocpoKycMposaK b nio6oM 
tomk© Bflonb axiMHbi aToro nMKcena 
nroMMHOcpopa. B psaynbTaTe nonyMa«T tomhoo 
CMetfleHM© tomkm, M3 kotopoA M3nyMaeTC« ceeT, 
BHyTpM 3Toro nMKcens. 

Ha cpMr. 3 (c) MnnwcTpMpyeTca Ba«HOCTb 

paSMSpa M K03CbCDML4MeHTa CpODMbl C88T0B0T0 

nyna, Bxoaaiaero b nMKcenbHoe onTMMecxoe 

yCTpOMCTBO 2, KOTOpO© H3 MepT©*© HOKasaHO B 

BMfje 03aflM. BMsyanbHoe OToSpaweHM© rny6wHbi 
npn noMoix(M TeneBMaMOHHOM Tpy6KM bo vhotom 
cxowe c TpeooeaHMeM nonyM©HM« bwcokom 
pa3peujaioia8M cnocodHOCTM npM 0To6pa«8HMM 

L^BeTHOCTM (l^BBTOBOHS KOMnOH©HTa) MnM 
CB8TMMOCTW (MepHO-OenOTO K0MnOH8HTa) 
BMfle0M306pa9K©HMR. flfiR OTo6paJK©HM« 

X fleTan©M BMfleOM30&p£UK8HM» 
IT C88TMMOCTM («pKOCTM) C 

OTHOCMTenbHO BbtcoKMM paapeujeHMeM, noBepx 

KOTOpOrO OT06pa>Ka6TCH KOMnOH8HT UIB8TH0CTM 0 
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6onee HM3KMM paapsuieHMSM. Moxcho Mweib 
6onee HMSxyio paapeiuaiou^yio cnoco6HOCTb una 

L(BeTHOCTM, T3K K3K ma3 HM86T XyflUiytO 

nepqeni^Hio L|B©Ta, h©m nept(©nmw flSTajieiS 
M3o6paweHwa. J]a6opaTopHbie McaieflOBaHMfl 
3aswnTen« norasanw, hto mas Taroxe oSnaflaeT 
hmskqR neps4enL(M©M my6MHbi T8fi©BM3MOHHoro 
n3o6pa)«eHk!R. 

OTo6pa)«eHMe bmammqm rny6MHbi nonysawT 
3a chst <S3M3WHecKoro n©p©Mem©HMfi CBeTOBWO 
nyHa, KOTopbiK bboahtcs b nMKcenbHoe 

OnTMHSCKOe yCTpoiiCTBO, npHM©M 046BMAHO, HTO 

h©m 6onbLU© fluanasoH nepeMeiAeHMfl 3Toro 
bxoahoco CB©Toeoro nyna, t©m 6ofibm© bomahm© 
na BMflMMyio mygWHy. 

rioKaaaHHoe Ha cbctr. 3 (c) nuKcenbHO© 
onTMMecKO© ycrrpoflcTBO 2 opuenTupoeoHHO 
MM06T B Tpn pa3a Sonbwyio BblCOTy, MOM 
Lunpuny. KoJiriMMnpoBaHbiM bxoahom nyn csera 
66a, noKasaHHbiw b nonepeHHOM c8h©hmm, hmmt 
tpopMy Kpyra c fluaweTpoM, npn6nn3MT©nbHO 

paBHbIM LUMPMH© OnTMMBCXOTO yCTDOMCTBa 2. 

KonnMMnpoBaHbiii bxoahom nyn CBOta 66b Tax*© 
Kpyrnbiw, ho era flnaM©Tp opueHTupoeoHHO 
cocTaBJiaei oflHy nflTyto flraiHbi omnMecKoro 
ycTpoflcTBa 2. C oflHoii CTopoHbi, 3to nosBoraeT 
nyny 66b MM©Tb 6onbuinii flnana30H 
nep©M©ui©Hna OTHOCMTenbHO nyna 66a, hto 
6yA©T cosflaBaTb 6onbuinfi fluanaaoH bmaumom 
rnyoViHbi b peaynbTupyromeM n3o6pa>KeHMM, 
oflnaico, c flpyrofi ctodohu, sto flocrrMrasTca sa 

CH8T yMSHbUjeHMR SOHbl non©p©HHOfO C©H©HHfl 

ocseiiiawu^ero nyHa, KOTopaa cocrasriHeT 
opueHTupoeoHHo 36% ot nyna 66a. flrra roro 
HTo6bi coxpaHMTb xajKymytocfl apxocTb b 
pesynbinpywmeM M3o6pa)KeHHM, HHT©HCMBnocTb 
nyna 66b flon>KHa opM©HTnpoeoMHo a 2,7 paaa 
npeebiujaTb HHTeHCMBHOCTb nyna 66a, hto 

nO/lHOCTblO flOCTVDKMMO. 

Jlyn 66c hm«©t ujHpuny, paBHyio aiMpnH© 
nuKcenbHoro onTMHecxoro ycTpowcTsa 2, oAHaxo 
oh mm©©t oeanbHyw cbopMy, swcoTa KOTopofl 
paBHa BbicoT© nyna 66b, hto cocTasnseT TonbKo 
OflHy rwTyw bwcotw onTMHecKoro ycTpo&CTBa 2. 
3to p«3ynbTMpyioi^©e osanbHO© nonepeHHoe 
ceH©HM© ocBeinaraiusro nyva 66c flBnaeTca 
M©H©e apKMM, h©m Kpymbifi Jiyn 66a, ho hmwt 
apKocTb a 2 pa 3a 6onbwe, hsm y Kpyrnoro nyna 
66b Manoro flMaMSTpa. Taieafl oeanbHas qbopMa 
nonepeHHoro ceseHnfl nyHa HBnaeTca BbicoKO 
<byHKL(MOHajibHoii n ycTynaeT Tonwco 
npflMoyronbHofl <bopM© nonepeHHoro oeneHMfl 
nyva 66d. 3Ta qbopMa nonepeHHoro ceneHKa 
nyHa ncnonb30BaHa b nocneflHux n Han6onee 
npeflnoHTMTenbHbix sapnaHTax HacTOfliM©no 

M306peT©HMfl. 

Ha cpur. 4 (a) noxa3aHO, kbkmm o6paaoM 
cosflaeTcn peuj©T«a pnflOB n^KcenbHbix 

OnTMMeCKMX 3n©M8HTOB, flB8HaflL(aTb M3 KOTOpblX 

norasanbi b KaMOCTB© npuMepa, m icawiM 
o6pa30M ohm ycTaHa8nMBaKrrc« Han poms 
qbpoHTanbuoii noeepxHOCTM MCTOMHMKa 

OCB©LL(eHMH, KOTOpbM B COOTB8TCTBHH C 

npeflnoMTMTenbHbiM BapnaHTOM wacToai^ero 
M3o6p©T©HM« npeflCTaBnneT co6ofi 
3neKTpoHHO-nyM©ByK3 Tpy6«y 10. ripn 
CKaHMpoeaHMM ynpaBnfleMoro 3/ienrrpoHHoro 
nyHKa Bfionb psfloa nuKcejibHbix otituhgckhx 
ero BepTMKanbHoe CMem©Hne 

I MHflMBUflya/lbHO fl/W KSUKflOTO 

i flaeT ropn30HTanbHyio nnHMKi 
GKaHnpoBaHWH, KOTopaa fln« npuMepa noKasawa 
na Hepiewe KaK jimhmw 15 b oeane cnesa, a 
TaioK© noKasaHa nyMianpoM nosaan petueTKM 
nuKcenew. Mtokho BMfleTb, hto ropn30HTapbna« 



nnHHS CKaHnpoeaHMfl, KOTopan b o6biHHow 
anemrpoHHO-nyneBOM Tpyoro sBnaeTCH npawoii, 

TOMHO CM©ma©TCfl OT Cp©flH©ii flMHUH 

OKaHnposaHMW flrw Ka>Kfioro MHfluBWflyanbHoro 
nuKoenfl, cosAasas b pesyribTaTe H3o6pa*eHue, 

KOTOpOe M3M©Hfl©T CBO© paCCTOaHM© OT 

Ha6nioflaTena npn nepeMSLi^eHMM ceeTOBoro 
nyna no noaepxHOCTM MHflMBwflyanbHoro nuKoens 
h MM88T flocTaTOHHyio paspeLuaioii^yio 
cnocooHOCTb b riepnermMM my6nHbi. 

3KCnepHM6HTb! nOK33a/1M, HTO H86onblilOM 
3330P M8)*ay MKflUBHflya/lbHblMM HUKCejlbHblMM 

onTMHecKMMM 3ft©M©HTaMV$ yMeHbtuaeT AO 
MHHMMywa nep©KpecTH0e ennaHwe ooceflHux 

0riTMH8CKMX 3TOM©HT0B, HTO B DeSynbTaT© 

noBbiwaeT neTKOCTb M3o6pa»©HM«, npnH©M 3T0 

H30jnHOOBaHM© OiTTSWeCKHX SneMSHTOB MOJKST 

6wTb AononHMTenbHO y owe ho bboaom nepnoro 
Hertpo3paHHoro MaTepnana b stu 
npoMexcyrOHHbie npocTpawcTBa Oa3anocb, hto 
paaMep npoM8)«yTOHHbix sasopos nopsw<a 0,25 

MM flOCTaTOHSH, 0flH3K0 M 6QH68 MaJIbl© 3330 pbl 

0,10 mm npeKpacHO pa6oTa»T b KanecTBe 
onTMsecKnx nsonaropoB, oco6©hho npn 
BBefleHMM b hmx yicasaHHoro HenpospanHoro 
MaTepnana. 

Kawflbiii MHAMBHAyanbHbiii nuKcenbHbiii 
onTHHecKMfi sneMSHT peiueTxn nwiccenbHoCi 
ohtmkm BpyHHyio npsiKpenrtsH k noeepxMOCTM 
cooTBeTCTsyiomeii sneiapoHHO-nyHeBoR Tpy6KM 
c ncnonb3oeaHH8M HefiTpanbHoro orrrnnecKoro 
qeweHTa. CaMO co6oii paayMeeTcs, hto 3tot 
npoqecc «b/i«©tc« TpyfloeMKMM, npnH©M oh 
conp$?3KeH c 0dJn&<aMM, csaaaHHbWM c 

OrpaHMH8HM«MH TOHHOCTM yCT3HOBKM 3J18M8HT0B 

Bpynnyio. OflnaKO onTMHectene petneTiw c 
ycnexoM Moryr 6biTb naroioeiieHbi nyT©M 
coaAaHUR MeTannwHecKoro "opurwHana" c 
nomoti onTunecKoii peujeTKofi b HeraTuse, c 
ROC/ieAywiuuM obopMOBaHneM (thch©hm©m) 
Mcnonwyewbix onrnMecKMx peuueTOK m 
TepwonnacTUHHbix MaTepusanos am* nonyneHMa 
"oTHpeccceaHHOM" Konm opurviHana; 3Ta kotimr 
qennKOM Mo*8T SbiTb 3aKp©nneHa h©m©htom na 
noBepxHocTn sneiapoHHO-nyHSBoii TpyoVn. 
nonyneHne tomb c mhwkbctbom m©^khx 
noBepxHOCTHbix A©Taneii nonynnno pasBMTH© b 
nocneflHM© roobi npn n3roTOBn«Hnn nasepHbix 

flMCKOB MDH KOMnaKT-AUCKOB, KOTOpbl© A8Ui©Bbl H 

vwroTaBrMBaioTCH c bmcokom CTeneHbKi tohhoctm 
W3 Heaoporux nnacTMacc. Mtokho WKMAaTb, hto 
npeflnoHTMTenbHOM TsxHonornefi waccoBoro 
nponsBOflCTsa paueTOK rwcenbHbix oittmh©ciwx 

3H6M8HTOB 6yfl8T RpOqeCC (fcODMOBaHMfl C 

ncno.nb30BaHn©M nnacTMacc. B nacbpaTopHbix 

yWTOBUHX 3aSBMT©nb yCfWLUHO MSTOTOBMn 
paUieTKU nHKC8ITbHbfX OnTHHeCKMX 3ri8M8HT0B 

npn noMouin TexHonorvin nuTbs now flasnensieM. 
Tpn cno?? pa3nMHHbix nnstcenbHbix orrrnH©CKnx 

3J10M6HTOB, K3)KAblii H3 KOTOpblX MM88T 

OTJinHHwe onrnHecKM© ceoitaTBa, coBMeiMarwcb 
p,na nonyneHMfl peujeTKM TpexsneMSHTHOM 

MMKpOOTiTHKM. B COOTB8TCTBMH C HSKOTOpblMH 

npeflnoHTHTexibHbiMn BapnaHTaMM HacToamero 

M306p©T6HMF5, 3TM CnOM LjeMeHTMpOBanMCb A^« 

noflflepwaHMa coBMsuieHtiR, oflHara b flpyrwx 
BaptiaHTax cnon 6binw sacpuKcuposaHBi Ha nx 
KpaflX M COBM6CTHO H© L(eMeHTnpoBanncb, 

npM ycTanoBK© nHKcenbHbix onTunecKvix 
ycrpoficTB Ha noeepxHOCTb snerrpoHHo-nyneBofi 
TpyoKM unM Apyroro cxxviaKXAero cb©t 
ycTpoflcTBa TOHHoe coBM©in©HMe onTunecKoro 
ycTDOMCTBa c ne>Kau(MMM noA hum nuKcensMn 

n©peOCT©n©HHyK5 BSJKHOCTb. 

BepTMKanbHaa HecoocHOCTb npusofluT k 
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nocTOHHHOMy CMetneHMto OTo6pa«eHHOM 
rny6nHt>t b pesyjibTMpysouseM M3o6pa)xeHMM, b to 
BpeMa Kax ropn30HTanbHaa HecocotocTb 
cosfiaeT orpaHMMeHH« dokoboto fluanasoHa 
Ha6jiK>fieHna TpexwepHoro n3o6pa*eHw«. 
OnTM^ecxaa csasb Mex<ay cosfiaioiiiMMM cbst 
nuKceriRMM m exoflHofl noeepxHOCTbw 
nuKcenbHoro onTMHeacoro ycTpoflcraa 
ycujiMBaeToa sa cwr yMenbuieHMa flo 

BO3MOHCHOT0 MMHMMyMa <pM3M48CKOfO 

paccToaHMa M8)Kfly cx:aeuj(aK)tiiMM 

fliOMWHOCpOpOM M BXOflHOM nOBSpXHOCTblO 

nmccenbHoro omwecicoro ycTpoMCTBa. B cnynae 

3n8KTDOHHO-/iy48BO*i Tpy6KM 3TO 03H34a6T, HTO 

cppoHTanbHasi CTSKJiaHHaa noaepxHocTb Tpy&in, 
k kotodom npujieraeT onTunecKoe ycTpoflCTBo, 
flonwna MM8Tb MMHMManbHyw TO/iL4MHy, npn 
oSecne^eHMM KOHCipyianBHoB npcwHOCTn 
Tpy&cvi. B 6onbWMX 3neiapoHno-/iyMe8wx 

MOHMTOpaX 3Ta CppOHTanbHan CTeKJlflHHafl 
HOBepXHOCTb MM6BT TOrHJL(MHy flO 8 MM, OflHaKO 

sanewTeneM 6bino c ycnexoM 
npoaeMOHCTpupoBaHO ncnonb30BaHne Taxoro 
onTMHSCKoro ycTpoMCTBa co cnei^wanbHO 
OKOHCTpynpoBaHHofl aneKrpOHHO-nyMesoM 
TpySrafi, KOTopaa nMena ToniaMHy cppoHTanbHOM 
noBepxHOCTM 2 mm. HaM6onee ycneiuHbiM 
peojeHneM aenaeTca Texan xoHCTpyxmiR 
aneKTpoHHO-nyHSBOM Tpy6xn, 
nMKcenbHbie onTuwecKne sneMeHTu scTpoeHbi bo 
cppoHTaribHyio noeepxHOCTb Tpy6xM. 

Ha cpur. 3(b) m 4(a) noxasana rnaeHbiw 
o6pa30M npsMoyronbHaa xapTHHa 
pacnono>KeHMfl nMKce/iew Tpy&XM 35 k 
nMKceribHbix riMHeflHbix otTTMMecKMX ansMSHTOB 

2, npM 3TOM pflflbl 3r»M8HT0B flpaMbie M COCTOST 

MS nftKcenefl, xoTopwe coBMeiaeHbi Kax caepxy, 
TaK m CHusy. Taxoe pacnonoweHwe nHKcenew m 
onTMHecKnx areMeHTOB nossonaer nonywTb 
TpexMapHoe M3o6pa*eHne BbicoKoro xaMocTBa, 
OflHaKO hs cneflyeT flyMaTb, mto TaKoe 
pacnono>xeHMe ssnaeTca eflMHCTBeHHO 

BOSMOJKHbiM B paMOX HaCTOfllMefO M300p8TeHMS. 

Ha <pnr, 4(b) noxa3ano btodo© 
npaflnoMTMTenbHoe pacnonojxeHMe nMKceneM 35, 
npn kotooom ropn30HTanbHbie rpynnbi M3 Tpex 
nwKce/ieit BepTuxanbHO CMeu^eHbi ot nMxceneM 
rpynn cjiesa m cnpasa, hto flaeT "M03anMHyK3" 
xapTMHy rpynn M3 Tpex nMXcenefl. ripM 
nocTpoeHMM TaKOM KOHCpMrypannM b 
naSopaTopnn rpynnbi vis Tpex nnxcenefi 
coaepjxanM oamh KpacHbrt nnxcenb 35 r, oamh 
serseKbiii nnxcenb 35g m OflMH cm hum nnxcenb 
35b, Kax m b oCbWHOM flByxMepnoM 
tsjisbmsmohhom Tpy6Ke, L(BeTHbie M3o6paxeHM* 
no/iyManM sa cnei OTHoewTenbHora ocBSii(eHMa 
rpynn nnn "tpnafl" nuKceneii, mmwoimmx 
yxa3aHHbie qseTa. BHyTpn xa)xflOM Tpnaflb! 

B03MOJK8H pa3flM4HblM HOpHflOK CfieflOBaHMfl TD6X 

LjBeTOB, oflHara noKa3aHHb!M wa (pur. 4 (b) 
nopssflOK 6bm ncno/ib30BaH b MMewifleMCfl b 
/laoopaTopMM sapnaHTe ycipoficTBa. 

Ha cpwr, 5 noKasawo no/iyMeHne onrHana 
mySMHbi fljifl ropM30HTa/ibHbix /iuhmh 

CKaHMDOBaHMf! B pacTpoBOM M306pa*eHMH, TaKOM 

Kax o6bNHasi TenesnsnoHHaH xapTMHKa. B 

OSbNHOM TeneBM30pe MUM B KOMnbWTepHOM 

mohmtods c 3neKTpoHHO-/iyMeBt»i Tpy6xoM, 
noKasaHHOM cnpasa BBepxy Ha cpur. 5, xaxfloe 
MHflMBuflyanbHoe M3o6pa»teHne s 

nocneflOBaTenbHOCTM xaflpoB nonyMawT npn 
noMcnnM aneinpoHHoro nywa, KOTopbiM cxaHMpyeT 
ropn30HTanbHO mmn 3a nunweii 3KpaH; na cpur. 
5 noKasaHb! neibipe tbkhx hmhmm cxaHMposaHMfl 
17, 3to b BbicuieM cieneHM perynspHoe 



CKaHnposaHMe ynpasraeTCfl b sneirrpoHHOM 
6nc«B TeneBMSopa mjim KOMnbWTepHoro 
MOHMTopa npM noMoujw cxaHMpyiomero 
nnneviHoro renepaiopa 16 ropMaoHTa/ibHoSi 

p33BepTKH, npMHSM HSpaBHOMepHble HSMSHeHMfl 
KOWnOHeHTOB cbqthmoctm mjtim HBeTHOCTM 
curHaxia co3flaK)T M3MeH8Hna npn nepeMemennw 
ropusoHTa^bHbix nMHMM CKaHMpoBaHMS) CBepxy 
BHM3 no 3Kpany. 

B CQOTBeTCTBMH C HaCTOflLHMM n3o6peTeHweM 

npeflycMarpMBaKOTCf) TOMHbie 0M8ii)eHvi» ot 
npfiMO^ ropusoHTaribHOw dmhmm CKaHnposaHun, 
cosflaKJiiiMe 9<p<peKT r/iy6nHbi. TaKMe CMeu^eHkin 
cpM3H4ecKK ocymecTBraiK!TC« npn nowomw 
renepaTopa cumana rnyfinHbi 18, BbixoflHofl 
cm man kotodoto nofiaercs Ha CMecnTerib 19 m 
flo6as.nseTcs k CMrna/iy npsMbix 
ropM3oma;ibHbix nmm ana tohhoto m3M8H8Hmr 

88PTMK8/1bHOrO nonOWeHMB KaJKflOM 

rODM30HTanbHOM dmhmm cxanMpoBaHMa. B 
pesyrbTars 4©ro nony^aioT jimhmm, noflofiHbie 

flMHWHM 20. npeflCTaSHeHHblM CbyHKl^MOHaJlbHO 

Ha (pMr. 5 rsHepaTop cumana mySwHbi b 

T8r«BM3M0KHOM npM6MHMK6 MO*eT 6blTb 

BbinonHeH b BMfle flSKOflepa BUfleocwmana, 
aHanorwHHoro flexoflepy, KOTOpbifi o6bWHO 
McnoribaysTcsi fl/w M38neMenMfl MucpopMaMMM, 
KaoaioiiieMca apkoctm. l|8©thoctm m 

CMHXpOVIHCPOpMaitMM M3 ncnyM8HHoro 

SMfleocurHana. 3tot BMfleofieKOflep coBepmeHHo 
ananofM^HO momst 6wTb Mcnonb30Bax flnn 

M3BneM8HM« MH<pOpM8L|MM my6+iHbl, KOTOpafl 

3aMeujaHa b SMfleocurHan. B KownbioTepe 
reHeparap KownoHeHTa my6MHbi npeflCTasnaeT 
cooofl ynpaBnaeMyio nporpaMMOM BWflecxapTy, 
Taxyw K8K BMfleoKapTa VGA. B nacTOflsi(se 
BpeMS Tastas? BMfleoKapTa McnonbayeTCs flnq 
non>-MenMR bdkoctm, ub»thoctm m 

CMHXpOMHCpOpMaLIMM fl/IH KOMnblOTepHOfO 

MOHMTopa, ho OHa MO>xeT laione abiflasaTb Ha 
3T0T MOHMTOp ynpaB/i«eMyio nporpaMMoiS 
MwpopMauMio rny6MHbi. 



npo3pa4H3H TOHKa nneHKM 14 mtokot SbiTb 
McnonbsosaHa n^a o6ecneM8HM8 ynpaBnaeMoro 
BBOfla ocBei^eHMR b nMKcenbHoe onTMMecxoe 

yCTpOMCTBO 2 B COOTB8TCTBMM C flPyrMM 

npeanoMTMTenbHbiM BapMaHTOM HacToamero 
M3o6p8TeHMB. B 3tom npuMepe y4acTox nnenxM, 
KOTopbiM pacnono^BH nosaflM yKasannoro 
onTvwecKoro 3/ieMBHTa, as/ineTca 
nenpo3paHHbiM sa mcwho48hm8m ohhom 

np03pa«HHOM T04KM, KOTOpaS n03B0Jia©T BB8CTM 
C88T B 0f!TM48CK0e yCTCOMCTBO B >K8fiaTejlbH0M 

T0MK8. no/iocxa nneHKM ocBemaeTca kbk o6bNHo 
csaflw, ho nepe3 Hee b onTMMecKMM 3/wm8HT 2 

BXOflMT TODbKO CBSTOBOR /lyH 5C, KOTOpb* 

npoxoflMT Mepe3 npo3pa«HHyK> TOHKy b nnsHKe. 
Mojkho BMfleTb. mto 3Ta CMTyaqMa aHanorvMHa 
noK333HHOM Ha cpMr. 3, rfle ynpasnaewbiM 
sneicrpoHHbiM nyMOK b a/reiapc+tHO-nyMeBOM 
Tpy6xe Mcno/ibsosaH flfia Bbi6opa 
MecTonono)«eHMa nyMa 0CB8U(eHMa. HpoapaMHb!© 

M8CT3 B n/lBHKS MOryT MM8Tb npOM3B0J1bHb!M 

pasMep no npeflenbHoro McnonbsyeMoro 
pasuepa 8 Ha 10 akjmmob. 

Ha cpur. 7 noKasaHO, KaxviM oSpasoM 
peuueTKa 1 1 nMKceribHbix onTM^ecxMX aneMSHTOB 
2, flBSHaflt^aTb M3 KOTopbix noKasanw 8 fiaHHOM 
npuwepe, mojkst 6bSTb McnoribsoeaHa ana 
nonyneHMH M3o6pa«eHMR co cnenManbHO 
npMroToeneHHOM KMHonneHKM 13. OnTHMecKaa 
peujeTxa 11 ycTaHoanena b flepwaTe/se 12. 
H3o6ptux8HM8 na KMHonneHxe 13 ocBemaeTCH 
xax o6bWHo csaflM, a nony^eHHoe M3o6pa>xeHM8 



cpoKycMpyeTca npM noMomn ofjbiMHOM 
npoexquoHHOii /imhsobom CMCTeMbt, KOTopaa Ha 
MepTeate w3o6pa>KeHa b BWfie nyHinnpHoro Kpyra 
22, Ha peuiSTKy 11, KOTopaa coochb c 
KMHonneHKOM 13 m npoeKqwoHHbiM q6*.8ktmbom 
22 Ha onTKMecKOM ocm 23. HojiyMeHHoe 
TpexMepnoe M3o6pa*©HM© MoxeT HaonwAaTbCfl 

HSnOCpSfiCTBeHHO IWM MOWBT 6blTb 

ncnonbsoeaHO KaK renepaTop M3o6paxeHMfl ana 
TpexwepHoro npoetaopa peajibnoro 
M3o6paweHMfl M3secTHoro Tuna. KpoMe Toro, 
nonyM©HHb» TpexMepHbie waocpaxeHMfl MoryT 
paccMaTpMBaTbca kbk HenoABMjKHbie 
M3o6pa*8HMa mhh ksk nocnefloeaTenbHOCTb 

KCTMHHblX TpBXMSpHblX KMHOM306pa>KeHMM, npH 
TOM >K© SaCTOT© KaflpOB, MTO M B o6b!MH0M KM HO. 

B flaHHOM BapuaHT© nocTpoeHMB 
HHAMBUflya^bHbi© nuKcejin Ha KMHonn©HK© 13 

MOryT KMSTb CyU^©CTB©HHO MBHbUJMfi pa3M8p 00 
CpaBH©HMK> C 7 ©MM, KOTOpbl© MCDOfIb3yiOTCfl flflfl 

nonyneHns TeneaMsnoHHoro M3o6pa>K©HMfl, TaK 
KaK p©3ynbTnpyKXHMe nMxcenn npM npoexL(MM 
yBenMHMBawTCii, npMM©M npeMMyujecTBO no 
pa3peujaioin©M cnoco6HOCTM cpoTonneHKM no 

CpaBHOHMIO C T©n©BM3M0HHblM MSOSpaWeHHeM 

nosBoxweT nenra o6ecn©MMTb Taxoe 
yMeHbiusHM© pasMepa nwKcena. 

Ha (pwr. 8 noKaaana CLiena, a kotodom 
Mcnonb3oeaHbi flss KaMepbi flns onpefleneHMH 
rny6wHbi Kaxcfloro o6T>e>rra b ci^©h©, a mm©hho, 
paccTQWHMa naxoflflinerocfl na cq©H© nio6oro 

06-b©KTa flO OCHOBHOM CbOMOMHOM KaM©pbl. Ha 

C148H© pacnonox<©Hbi noKasaHHbie a swfle csepxy 
e o6-b©KTbi, KaK cnnoujHbie npaMoyronbHMK 
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KOTOpblX HaXOflMTCfl H3 pa3/TMHM0M paCCTOHHMM 
OT OCHOBHOM CToCMOMHOM K3M6pbl 27 M, 

cneAOBaTe/ibHO, mm©©t paanMMHyio my6nHy b 
CHMMaeMOM cu,«m. OcHOBHaa crbeMOMHafl 
KaMepa 27 Mcno/ib3yeTC* A"* cbeMKM ocHOBHbix 
AOTaneM cqenbi c nyMuiero b xyA0*9CTB©HH0M 
nnaHe HanpaeneHMfi. BcnoMaraTenbHas KaMepa 
28 pacnonojKena Ha onpefleneHHOM paccTOHHMM 
ot ochobhom KaMepbi m Hanpasn©Ha Ha cueny 
c60Ky, mto no3Bonfl©T nonyMMTb flpyrow bma tom 
*e caMOM cueHbi comacoeaHHo c ochobhom 

CTb©MOMHOM KSMepOM. XOOOUJO M38©CTHafl 

TexHMKa r©0M6TpMMecK0M TpManry/iflLiMM mo*©t 
C gbiTb Mcnonb30BaHa Ana onpeAeneHMS 

MCTMHHOT0 paCCTOflHMR OCHOBHOM CfceMOMHOM 

KaMepbi ot KajKfloro o6-b©Kra na cqeHe. 

M Rp©MMyiA©CTB©HHO 3TM BbNMC/WHMfl M 

nonyMBHM© p©3ynbTM py K>mero CMmana my6MHw 
ocyL^ecTB/iflKJT Ha nocneAytomeM craAMM 

npOMSBOACTBa, TO ©CTb BblMMCneHMfl, C8H3aHHbl© 

c Bbipa&OTKOM CMmana rny6MHbi, npoM380A«T 
00 "off-line" (He b peanbHOM Macurra6e bp©m©hm), 

TO ©CTb H6 B MOM©HT Cb©MKM, M 06blHH0 B 

-* APyoM moot©, yAaneHHOM ot wecTa crbeMKM, co 
CKopocTHO nonyveHMH CMmana rny6MHbi, 

50 KOTOpafl MO)K©T 6blTb H© C8R3aH? CO CKOpOCTbtO 

j^j peanbHOM cbeMKM. Btodwm npeAnoMTMTenbHWM 
BapMaHTOM Bbipa6oTKM CMmana rny6MHbi 
«Bnn©Tc« ocyiA©CTBn©HMe Tpe6yeMbix 
BbNMcneHMM "b peanbHOM MaciuTade speMSHu", 

O to ecTb rnaBHbiM oGpasoM npM ocyutecTBneHMM 
npoqecca cb©MKM. npeMMymecTBOM Bwpa6oTKM 
CMrHana my6nHbi b peanbHOM MacuiTa6e 
BpeweHM asnsieTCR nonyneHMe "wmboto" 
TpexMepHoro Mso6pa>KeHM^. OAHaKO TpeooeaHMfl 
k nponeccy BbwucneHMF npM BwpaccTKe cwmana 
rny6MHbi b peanbHOM Macurra6e bd©m©hm 
HaMHoro Bbiuj©, 4©m b npcuecc© "off-line", 
Koraa Bpewa o6pa6oTKM moskst 6biTb ysennMSHO, 
mto nosBonaeT Mcnonb3oeaTb Menee 



obiCTpoAeftcTByKXAMe m 6onee 
cpeACTsa Bbi«wcneHM«. ripoBefl©HHbi© s 
na6opaTopnM aKcnepuMSHTbi noxasanw, mto 
npoBeA©HMe Tpe6yeMbix BbiMMcneHMM b 
peanbHOM MacuiTaCe bpsmshm «sn«eTCfl 
npeAnoMTMTe^bHWM no npMMMHaM ctommoctm m 
KOMnaxiHOCTM sneiapoHHbix yCTpOMCTB, ecnM 
Mcnonb30BaTb LjucppoBbie cMmanbHbie 
npoL|eccopb!, Hanpwwep, LiwcppoBbie npoi(eccopbi 
ana o6pa6oTKM M3o6pa)KeHMfl, KOTopbie 
npeAcraB/wioT co6om cneLiMannsnpoBaHHbie, 
ocyL4ecTBri«KXAMe ysKMe cpyHiaiMM, ho 
BbicoKOCKopocTHbie npoqeccopbi. 

Tate K3K BcnoMoraTenbHaa KaMepa 28 
ncnonb3y©TCfl ronbKO ann CbSMKM o6teKT08 c 
yrxia, KOToptiM OTnMMaeTCB ot yrna crbeMKM 

OCHOBHOP. CbeMOMHOM KaMepbi, TO 06b!MH0 3T3 

BcnoMoraTenbHan xawepa 28 moxcst 6biTb 
KaMepoii 6onee HM3Koro Ka^ecTBa, mbm ocHOBHas 
cbeMOMHaa KaMepa, a no3TOMy m 6on©e 
aeiueeoM. 3to oco6©hho b3>kho flna cnyMan 
KUHOcrbeMKw, KOfAa ocHOBHaa cteMOMHaR Kawepa 
HanaeTcs Aoporofi m McnonbsyeT Aoporyw 
nnenKy; s stom cnyvae BcnoMoraTenbHas 
KaMepa 28 mokst 6biTb AeuJeeoPi KaMepotf n 
M0*eT np©ACTaBfl«Tb co6om KaK KMHOKaMSpy, T3K 
m BMfleoKawepy. B cbhsm c yKasaHHbiM, b 
OT/iMMMe ot o6bNHOM cxepeoTexHonofviM crbeMKH 
4>wnbMOB, Kor«a wcnonbsyioTcn fiee ocHOBHbix 
cteMOMHbix KaMepbi, a kotodux npMM8H«eTCfl 
Aoporaa 35 mm mhm 70 mm nnenra. TexHonomn b 

COOTB8TCTBMM C HaCTOflLL^M M3Cl6peT©HMeM 

Tpe6yeT npMM6HeHM« ronbKO oahom 

BblCOK0K8MeCTBeHH0M flOpOrOM KaMepbi, T3K KSK 

Tpe6yeTCfl TonbKo oAna ocHOBHaa trbeMOMHan 
KaMepa. 

HecwoTps? Ha to, mto 3tot cpaBHMTenbHbiM 
aHann3 asyx M3o6pa»eHMM oahom k tom *• 
cqeHu, nonyMBHHbix c paannMHbix yrnoB. 
OKaaanca OMBHb ycneujHbiM, bosmo>kho TaKwe 
nonynaTb cMrnan my6nHbi pf\* CLteHW npM 
nOMOU<M ycTaHosneHKbix cppoHTanbuo 

naCCMBHblX klJTM aKTMBHblX A8TMHK0B, KOTOpbie H© 

o6«3aTenbHO noroKHbi 6biTb AaTMMKaMM 
cpopMwposaHMfs M3o6pa>t(eHM«. B nafeopaTopHbix 
yenoBMwe 3a«BMT©nb nonyMMn nonwyio KapTMHy 
rny6MHw b cqene Ha noaneMeHTHoii cchobs, mto 



r/iy6nMW", npw Mcnonb3C«aHMM peujsTKM 
MMeioiAMXCR b npoAajKe ynbTpa38yKOBbix 

A3TMMK0B, KOTOpbie CpMKCMpOBanM OTpaJKBHHblM 

ynbTpa3ByKOBOM onrnan ot o6-beKT08 Ha cu©He, 
npM o6nyM©HMM cusnbi ynbTpasByKOBbiM 
M3nyMeHM©M. KpoM© Toro, c ycnexoM 6bin 
wcnonbsoBaH cxaHMpyioiAMM MHcppaKpacHbiii 
ASTmmk ppn nocneAOBaTenbHoro nonyMeHna 
OTpaxeHHoro ot oBteicTOB MHtppaKpacHoro 
M3nyMeHMfl, npn o6nyMeHMM cqenbi 

3nyM©HneM. Haxoneq, b 
6binM npo88AeHbi ycneuuHbie 
3KcnepnMeHTbi no Mcnonb30BaHMK> 

MMKpoBonHosoro M3nyM©HMfl b KanecTse 
MCTOMHMKa 0C8euL|eHM^ (o6nyM©HMR) m no 

npMM8H©HMK5 MMKpOBOnHOBblX AaTMMKOB fin« 

npnewa OTpax<©HHoro M3nyM©HM«; 3Ta TexHMKa 
oco6©hho non©3Ha npw npneM© Tpexwepnoro 

M 306pa?K© H M H C KCnOfibSOBaHHeM 

paAMonoKannoHHbix cmct©m. 

Ha cpur. 9 (a) noKasaHbi ocHOSHbie onepaqwn 
b npoqecce nonyM8HM« CMrnana rny&MHbi c 
Mcnonb30BaHM8M o6biMHoro AByxMspnoro 

M306pSUKeHMR, B p63ynbTaT6 M8r0 MO)KHO 

ocyiAecTBMTb npoqecc MOAepHnsaunn 
flsyxMepHOM npoeKMMM b TpexMepnyio, kbk unn 

KMHO-, T3K M fl/lfl BMfleOCTbeMKM. 
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Ha <pnr. 9 (a) noxasanbi Te *e caMbie cepnw 
Tpex o6"b©KTOB 24, 25 m 26, xoTopbte noxasaHW 
Ha cpw\ 8 b BMfi© ceepxy; renepb stm o6-bexrbi 
noKa33Hbi «a MOHMTope b BHfle cnepefln. Ha 
flsyxwepHOM MOHMTope 29, cawo co6ofi 
pasyMeeica, HaSntoflaienb He bwamt pasriHHMM 
no rnyGMHe M3o6pa)K6HMfl. 

B C0OTB8TCT8MM c npeAnarasMbiM nponeccow 
flo6asn8HMS KOMnoHeHTa mySMHbi x 
AByxMepHOMy M3o6paweHMto, npe>Kfle scero 
npoMSBOflMTca nepesofl cqenbi'B qMcpposyio 
cpopMy npn noMotnH xoMnbtoTspHotf paSoHefi 
CTaHi^MM, b KOTopofs wcnonbayeTCfl ewaeonnaTa 
AncKpeTnaauMM. SareM ncnonb3yeTCH 
nporpaMMHoe o6ecn©H©HH© fljna onoanaHMfl 
o6-be«T0B, c ncnonb308aHneM xopowo M3secTHofi 
TexHMKM o6napy>KeHHfl rpaHMq (Kpaes) turn 
ApyroR TexHMKM, b p©3yjibTare nero onpeflensiQT 
nojioweHwe Kawfloro HHTepeoywmero Hac 
MHflMBMflyanbHoro o6"b8iaa na cqene, Tax hto 
mokbt nponsBOflHTbcss KHSMBnayaribHaa 
o6pa6oTtca o6texTa ffflst nonyneHMfl 
KHCpopwaqMH era my6nnbi. HporpaMMHoe 
ooecneneHMe Mcno/ib3y©Tcsi flnn aaexBaTHoro 
aBTOMaTMMecKoro ono3Hannfl ob^eiaoe m mx 



pa3aeneHM», a nenoBex-pnepaTop nponaBOflMT 
peaaKTupoBaHM© m xnaccucpuxaqnw o&bexroB c 
ncnonb308aHneM Mbiuin, CBeTOBoro nepa, 
TaxTM/ibHoro 3Kpana nnn urnw, a rawxe nio6oro 
Apyroro yxaabiaaioiAero ycrpoMCTBa, flna Bbi6opa 
npeACTasnawinMX HHTepoc o&bexTOS. flocn* 
iroro, xax cqena paaAeneHa Ha HHAMBMAyanbHbi© 
o6ib©KTbi, Henosex-onepaTop npoMSBO/ibHO 
aaAaeT a™ nporpaMMbi OTHOCMienbHO© 
paccTOAHM© ot xawepu, to ecTb BHAwwyio 
(xajKyiqyioca) my6nHy no onepeAM a™ xa>Kqono 
o6-beiaa Ha cqeNe. 3tot npoqecc smnaeTCH 

COMPUMHHO npOM3BOnbHblM M COBOpUjeHHO 
OMABMAHO, HTO fipMHflTMS H©np8BMflbMOTO 

psLueHMfi oneparopoM 6yfl«T npneoAHTb x 
MoxaweHMio nonyHeHHWx TpexMepnwx cqea 

Ha cneAytoiAen ctsaum npoqecca npn 
noMOiAM nporpaMMHoro o6ecn©HeHMfl 
npoMSBOAMTCfl cxaHMpoaaHne no om©p©am 
xa*Aoro nnxcen» cqenw m npncBO©HM© 
xoMnoHeHTa rny6MHbi STOMy nnxcento. Pe3ynbTaT 
noxasaH xomhohshtom rnygnHbi mum 

CXaHHpOBaHMH 31 Ha MOHHTOp© 30, 

C oooTBSTCTBywuiMM cw-Hany rnyoMHbi, xoTopbifi 
mot 6b! 6biTb nonyneH b dhhmh riMxcenefl 
nocpeAHH© noxa3aHHofi na mohhtod© cqeHe 29, 

KJ nepocexaraiAefl xa>KAfc>ifl o6"b8XT na sxpane. Bma 
CBepxy pacnonroxeHMfl stmx o6wxtob, xoropbifl 
npnB©A©H na cpHr. 8, 6ya©T xoppennpoeaTb c 
OTHOcnTenbHOM rny6nHQfi, xoTopaa BMAHa b 
xoMnoHeHTe rnyCMHbi dmhum cxannpoBaHMfl 31 na 

00 *wr, 9 (a). 

B33V1 MOC8R3H M pa60Ta pa3/lMMHWX 6/10XOB 

o6opyAOBaHMH, xoTopoe moikbt 6biTb 
KonoribaoBaHO unst Ao6aBn©HMfl rny6nHbi s 
*° BHA©on3o6paj«eHMe b cootbbtctbhh c 
j^j ynowanyTbiM Bbiuie nponeccoM, noxa3anbi Ha 
(pur. 9 (b). Ha 3T0M MepT©*© noxa3ana 
xoMnbK3T©pHa« pa6oMa« ct3hl<h« o6pa6oTxn 
Mso6pa>KeHMfl 70 CO BCTpOeHHbIM 
O BHA©oAwcxpeTM3aTopoM 71, xoTopaa ynpaanneT 

BXOAHbIM BMASOMarHMTOCpOHOM (VTR) 72, 
BblXOAHbIM BMA©OMarHMTo4»HOM 73 M 
KOMMyraTOOOM BMABOMaTpHLiW 74 (/TMHMM 

ynpaBneHHR na cpwr, 9 (b) noxa3anbi nyHxrupoM, 
a rfpoxo>KA©HM© cumana HenpepbiBHbiwn 
fiMHMHMM). npn ynpaeneHwn ot pa6oM©^ CTanqnM 
na BMA©OAMCKp8TM3aTop 71 nocTynaeT 
BMAeoxaAP ot bxoahoto BMAeowarHMTOcpona 72 
h©P©3 BMAeowaTpnuy 74. 3aT©w xaflp 



nepesoAMTCfl b qncpposyro 4»pMy 
(fyicxpeTM3Mpy©TCfl) h k pesynbTupyxjiAew 
ouinc^poBaHHOM ch©h© npnMeH$»TC?i npoqecc, 
onuoaHHbiM 00 ccbinxoM Ha cpwr. 9 (a), Rocjie 
roro, xax nponsseAeHO Bbwncn©HM© cumana 
rnygwHbi Affs 3toto xaflpa, stot mb caMbw xaflp 
BBOAMTcn b BMA©orenepaTop NTSC 75 bmsct© c 

BbMKCneHHbIM KOMHOH8HTOM my6MHbl, XOTOpbIM 

Ao6aBn«©TciR b BnAeoxaAP b nyjKHOM m©ct8 
BHAeocnexTpa npn homoiam renepaTopa NTSC. 
3aT8M p©3ynbTnpyioiAMH BMAeoxaAP c 

XOMnOHSHTOM l7iy6KHb! 

w Ha BbtxoAHOM BHAeoMamnTocpOHe 
73, h npoLiecc noBTopneToa una oieAyiouiero 
Kaapa. 

ripw paaBMTHn yxaaaHHoro npoqecca b 
na6opaTopnM boshmkjio mho>k©ctbo sawnbix 
saivieMaHMM. DepBoe M3 mux cqctqmt b tom, hto 
Tax xax xoMnoHCHT mySMHbi npocro 
AoSaBnaeTcs? npn homoiam renepaTopa NTSC 
6©3 M3M©H6HMa Apy™x acneirroB CMmana, to 
MCXOAHaa nopqua curwana n3o5paM©HH« MOJtteT 
6biTb sanwoana Ha buxoahom 
BHASoMamwTCK^oHe 73 6es MananbHoro 
nepesofla b qncppoeyio q^opMy. 3to nosBonwno 
6bi McxxiKJHWTb BnayanbHoe yxyAUj»Hwe, 

CB«3aHHO© C AHCXp8TH3auM8M H3o6paX<8HMa M 

noBTopHbiw ero npeoCpasoBaHMew b aHanoroByso 
<J>opMy; b TaxoM cnynae yxyAuieHM© 
nsoSpajKeHna Morno 6bi nponcxoflMTb Tonbxo b 
npoL(©cc8 BHAeoKonnpoeaHMH, npunew 3to 
yxyAineHne MmxeT 6biTb cb©a©ho x MMHUMyMy sa 
ch©t ncnonb30BaHns BnfleoMamnTo4x>Ha 
LiinpoKOBeiAaie^bKoro cjjopwaTa "KOMnoneHT 
bmaso", Taxoro xax ycTpoiioTBa M-l! vim 
BeTaxaM. CaMO co6ofi pa3yM©8TC«, xax sto 

XOpOtilO M3B8CTHO B 06naCTM (|3CpMMpOBaHMa 

n306pa)xeHHii, hto npH ncnonb30BannM 
nonHOCTbso qnqbpoebix ycipoficTB perncTpaqMn, 

OCHOEjaHHblX H3 MCnonb30BaHMM KOMHbKJTepa MJ-IH 

n©HTOHHb!X, yxyAUueHMe (flerpaAai(nsi 
n3o6pa)xeHMH) b npoLtecce BMAeoKonnposaHMH 

nO/IHOCTbK) MCXJ1K5H8HO. 

BTOpO© 3aM8H3HH© COCTOUT B TOM, HTO 

yxa3aHHbifi npoqecc bo mhotom HBnueTca 
noxaAPOBbiM npoqeccow, noaTOMy p,nn 
AooaBneHna rny6nHbi TpeSyeTCR 
BHAeoMamnTc<|)OH nnn flpyroe ycTpowcTBO 
perncTpaqwn c tohhoR ycTaHOBXoS KaApos. 
Me«>B8X-peAaxTop no sanpocy Ao/vxen nweTb 
B03M0«H0CTb AOCTyna x xawoMy xaApy, npwneM 
xa>KAbi^ o6pa6oTaHHbifi xaAP ao/w»h 6b!Tb 

3anMC3H B HyWHOM M8CT8 H3 BblXOAHOfl J18HT©, 

npn 3tom p,m ncnonb30BaHna b ashhom 
npoLjecce noAXOART Tonbxo Taxne ycTpowcTBa, 
xoTopbie nosBorsaKiT ocy^ecTBMTb AcwTyn x 
MHAHBuaya/ibHOMy xaAPy (HanpuMep, b 

COOTBeTCTBMH C BDeMeHHblM KOAOM SMPTE). 

TpeTb© saMenaHne coctomt b tom, hto secb 
npoqecc mtokst 6biTb nocTasneH hoa 
ynpaBnenwe xoMnbioTepoM, npunew 6onee 
yAo6HbiM RBdReTCfl ynpasnenwe ot oahoto 
U8HTpann3OBaHH0TO xoMnbKJTepa, a h© ot 
HecKoribKMX ynpasrawiAHx xoMfibxiTepoe. Tax 
xax MMeioTcs KOHTponwpyeMbie ot xownbKJTepa 
luwpOKQBeiAaTenbHbie BMAeoMamkiTocpoHbi nnn 
Apynw ycTpoflcTBa perMCTpaqnn, xax 
aHanoroBbie, Tax h qHCppoBbte, to 
onpeAeneHHbie acnexrbi npoqecca AoCaBJienna 
my6MHbi MoryT 6biTb nonyaBTOMaTMSMpoBaHb) sa 

CH8T MCnOnb30BaHHfl CBH38M 

xoMnbWTep-BMAeoMarHMTOcpoH npn 
ocyiAecTBnsHMM Taxnx AnnTsnbHbix onepaqwPi, 
xax nepeMOTxa n npeAsapnTenbHaa HawoTxa 
neHTbi. 
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MeTBepToe sawe^aHns coctqmt b tom, hto 
npoipaMMa mwkst 6biTb CHa6)K8Ha i-sexoTopbiMM 
acneKTamw Toro, hto o6biHHO HMeHyeTcs 

"HGKyCGTBOHHbIM MHTenneKTOM" M/W "MailJMHHblM 
MHTenneKTOM", flDH ynyHLUeHMH xanecTBa 

AoSasneHMR KOMnoH©HTa rny6MHbi Ha yposne 
MMKpoxapaKTepvicTMK. HanpuMep, a 

jia6oparopHbix ycnoBnax sassnTerb npM&ieHwn m 
yccwepiijeHCTByeT b HacTOsmee spews 
TexHonorwo, KOTopaa co3flaeT 6ont>ujyio 
peanbHOCTb npn coaflaHnn my&VtHbi 
HenoseHecKoro nnqa c Mcno/iwoBaHMeM 
rononorvtw HenoBenecKoro nnqa, to ecrb roro 
cpaKTa, hto hoc BbtcTynaeT 60/1 bine, mom lm©km, 
KOTopbie MMetoT HasnoH Hasaa k ywaM, m T.n., 
npvmeM Kaxcflan nepTa mi\a mmsst caoto 
co6cTB6HHyio xapairrepMCTMKy my6nHbi. 3to bo 
mhotom nosBonfieT M36e)KaTb TpeoosaHns 
BMeusaTenbCTsa Peflaiaopa npn o6pa6oTK© 

MHOCMX OOblHHblX O&beKTOB, KOTQpbie 
COflepjKaTCH B KM HO- m BnfleoM3o6pax<eHvin 
(MenoBeMoexoe mno sranaeTCH Tont>KO oahmm ms 

npMMepOB T3KMX O&beKTQB). 

n«Toe aawe^aHne coctout b tom, mto 
ynpaBJWKXnafl nporpaMMa mo>k©t 6tJTb 
nocTpoeHa TaKMM o6pa30M, HTo6bi pa6oTaTb b 
nonyasTOMaTMMecKOM pewcuMe. Pofl 3thm mmokjt 
b sufly, hto flo Tex nop, rwtca cqena ocTaeTCS 
OTHOCMTenbMO nocTOSHHOfi, ynpasnflwinaw 
pa6oHas ot3hhm« mowst aBTOMaTMHecKM 
o6pa6aTbisaTb nocneaosaTenbHbie Kaflpbi 
M3o6pa*eHMfl 6es flononHHTenbHoro 
BMeujaTenbCTsa PeflaKTopa, b peaynbTaT© Hero 
npoLiecc ynpomaeTCfl n ycKopseTcs. CaMO co6ofi 
pasyweeTCfi, hto BMSwaTenbCTBO PeaaKTopa 
BHOBb noTpe6yeTc« npn seofle b ci^eny hoboto 
o&beKia wrin npn Heo6b!HHOM m3m©h©hmw 
nepcneKTMBW ci^eny. B 

naSopaTopHbix ycnosMax 3aasMT©nb 
npuMeHun m ycosepweHCTSosan s nacTOfli^ee 
speMH TexHonorwK), ocnosaHHyio Ha 
Mcnonb30saHMM MCxyccTaeHHoro MHTenneirra, 
KOTopaa rt03Bon«eT asroMaTMHecKM npoM380flMTb 
BblHMC/ieHMfl M3Men©HMM rny6nHbi 
MHflMBMflyanbHbix o6*beKT08 cueHbi, 6a3Mpyacb 
Ha M3MeH8HHflx nepcneirrMBbi m OTHOCMTenbHoro 
pasMepa oSteKTOB, flnn acneKTOB, KOTopwe 

M3B©CTHbl M3 HporpaMMbl. 

LUecToe saMenanne coctomt b tom, hto npM 
paSoTe c nnenKOM Ana nenoflBMJKHbix nnn 
KMHOM3o6pa«eHMfi b KanecTBe cpeflCTBa BBOfla H 

BblSOfla M306pa)K©HHfl, BXOflHOM 

BWAeoMarHMTOcpOH (VTR) 72, BbixoflHoii 

BMfleOMarHMT04X3H 73 M KOMMyTaTOp 

BUfleoMaTpMMbi 74 MoryT 6biTb saMSHeHbi 



COOTBeTCTBSHHO 

paspeLueHMe acaHepoM nneHKM, KOMMyTaTopoM 
UnqbpoBbix aaHHbix w nnenonnbiM npuHTepoM 
BbicoKoro paspeuiennfl. Ocra/ibHbie onepaijMM 
nponecca ocTanyTcs b ochobhom t3kmmm we, KaK 
m ai« onwcaHHofi Bbiue cuTyai^MM 
BMAeoo6pa6oTKM. B stom cnynae mojkho 
M36e«aTb BsefleHM« cvimana rny6nHbi npn 
homoi^m reHepaTopa NTSC 3a chbt npnM©HeHM« 
o6pa6oTKM nneHKM, noxa3aHKOM Ha cpur. 8. 

CeAbMoe saMenaHne coctout b tom, hto, npn 
pa6oTe b no/iHOCTbto i^posoM cpefle 
perMCTpai^MM M3o6pa»eHMfi, ycTpofteTBO 
sanoMMHaHMS nso6pa>KeH>is c iicno.nbaosaHneM 
KOMnbioTepa, bxoahom BMAeovamnTocpOH (VTR) 
72, BbixoflHoii BMAeoMarHHTOcpOH 73 n 
KOMMyTaTop BMAeoMaTpMMbi 74 MoryT 6biTb 

nonHOCTbK) M 3CpqbeKTHBHO 3aM8HeHbl 
KOMnbtOTepHblM yCTDOMCTBOM MaCCOBOTO 

xpaneHMj?. TaKHM ycTpowcTBOM Macoosoro 



xpaHeHun o5biHHO flenaeTCR MamMTHbiR auck, 
HanpMMep, Kax b ncnonbsyeMoii b naSopaTopnw 
sasBHTena penairropcKOM KOMnwoTepnoM 
pa6one« ct8hu>ih, oflHara 3to MoweT 6biTb m 
Apyroe ycrpoficTBO waccoBoro xpaweHtw B 3TOM 
cnynae pa6oTbi b nonHocTbio l(m4>dobom cpefle 
mow ho H36ewaTb BsefleHM« CMixana my6nnbi 
npvi noMou(M renepaTopa NTSC 3a chbt 
fio6aefl9Kn» k o6wHHOMy KOMnbWTepnoMy 
qbopwaTy xpaHeHHB o6biHHoro H3o6pawenwfl 
nMKce^ibHbix 3neMeMTOB KapTbi rnySnHbi. 

Ha (pur. 10 unnwcTpupyeTcn npuMeHeHne 
T6XHHKM DTo6pa>t(eHiiR nuKoeribHoro ypo8H«, 
nonyneHHofi b xone onucaHHofl paooTbi, A^fl 
TpexMepHoro OTo6oaxteHMSi nenaTHbix 
nso6pa>KeHMiS. CqeHa 32 npeflCTaansseT co6oii 
oSbiHHyra flByxMepnyw 4»Torpact>wo hjim 
nenaTHbiPi pucyHOK. MaTpni^a 33 nwKcenbHbix 

MMKp071MH3 (HOKaSaHHbiX SfleCb C yBertMH6HM6M 

A/w 6onbUf8M $9ckoctm) HaKnaAbiBaeTC« nosepx 
AByxMepHoro n3o6pa>KeHMfl TaxnM o6pasoM, hto 
KaxcAan MKKporiMHsa MMeeT co6ctb©hho© 
cpOKycHoe paccTOSHne, noatoMy flaHHbiCi 
nMKcerib np9ACTaan©H fins? rna3a Ha6nicAaT©nB c 
pasjiMHHofi Kawyu4©iic« rny6«HOM. B none pen hom 
ceneHMM 34, npnB©A©HHOM c 60/ibiiiMM 
yBennH©HM©M, mowho BHA©Tb, hto Ka*Aa& 
MHKpo/)HK3a mm©©t HHAHBHAyanbHyK) qbopwy n, 
cneflOBaTenbHO, onpeAeneHHbie omnnecKne 
xapaKTepucTHKH, hto no3BO/ia©T ooecnennTb 
cooTBOTCTBywinyio nepLtenqnio r/tyCuHbi rtm 
Ha6/iK>AaT©ns! a^r flaHHoro nuiccena 
nso6pa>KeHMa. Hocmotpr na to, hto b 
na6opaTopHbix ycnoBMMX b HacTOHLLjee epeMS 
ncnonbaoaanMCb MnxponnH3bi fluaMOTpoM 1 mm, 
3Kcn©pnM8KTbi noKasann, hto peujeTKM c 

MMKpO/1MH3aMH, MMSKIU^HMH flUaMSTp, 

cocTaBiWwinMM HecKo/ibKo Aonoii MunnnMBTpa, 
Bno.nne peanwayeMbi, hto no3Bon«eT nonynaTb 
TpexMepHbie nenambie nsoepaweHMa oTnwnHoro 
paspeiiieHMfl. 

B cnynae MaccoBoro npoM3BOHCTBa 
npeflnonaraeTCH, hto onncaHHas 3Aecb tsxhhks 
nonyHewia cwmana rny&ViHbi 6yA©T 
ncnorib3oeaTbc« ann nonyH©HM« nenaTHoro 
opurnHana, c KOToporo MoryT 6biTb nonyneHbi 
peueTKM mmsiolmmx Bbicoxufi o6t,SM fleujeBbix 

MMKpOnk!H3 PJ\K A3HHOfO M306pa>KeHH«. npMH6M M 

b AaHHOM cnynae ohm MoryT 6biTb nonyneHbi 

CpOpMOBKOM (TMCH©HVieM) M3 TepMOnnaCTMHHblX 

nnacTMacc ananomnHO 4>opMOBKe (tmch©hmk3) 
Hecyiynx aaHHbie noBepxnocTeii KOMnairr-AMCKOB 
urn OTpawaTenbHbix ronorpaMM, KOTopwe 

ODblHHO H3HOCAT H3 Kp©AMTHb» KapTOHKM. T3KH6 

TexHonorMM o6eu^a(OT nonyneHwe 6onbUJMX 
AeujeBbix TpexMepHbix M3o6paw©HMM flns mx 
bbba6hm« s ra3©Tbi, wypHanbi m Apyryra 
nenaTHyio npoAyi<MM». HecMOTps Ha to, hto Ha 
tpnrype nosasaHa MaTpnna 33, cocToamas M3 
nMH3 npflMoyronbHoPi cpopMbi, BbiscHMnoob, hto 
MMKpo/iMH3bi m APyroM q^opMbi, HanpuMep 
Kpyrnofi, Taioxe MoryT xopoujo paSoTaTb. 

Saw HO OTM©TWTb, HTO HSCyiiiaSI CB©TMMOCTM 
(RpKOCTM) M306pa»eHMR 8 o6b!HHOM NTSC 

BMaeocurHane 3aHMMaeT 3HanMTenbHo 6one© 
LUMpoxyw nonocy nacTOT, new noAHecyuiwe 

LfBSTHOCTM MnM my6MHbl. KOMnOHeHT RpKOCTM B 

NTSC BMBeocMmane MMeeT OTHocnTenbHO 
BwcoKyw pa3peuiaKx^yio cnoco6HOCTb m nacTO 
xapaKTepn3yeTc« xax pucyHOK, BbinonweHMbiM 
"tohko 3aTonenHbiM KapaHAaujoM". C Apyrofi 
CTopoHbi, cwwan ijseTHOCTM flonwen nepeHOCMTb 
cyi^ecTBeHHO MeHbiuyw MHO>opMaMMio AnR 
nonyneHMR npneMneMoro LjseTOBoro 
coaepwaHMR TeneawsMOHHOM KapTMHKM, noaTOMy 
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oh nacTo xapaKiepusyeTcs ksk pucyHOK, 

Bbin0nH8MHbM "lUMpOKOM KMCTbW", C03flaKXA©M 

i^eeTHoe "nsTHo" soxpyr Ti^aTentHo 
McnonweHHoPi Hepno-6enofl xapTMHKM. Cwxan 

my6MHbl B COOTB8TCTBMM C HaCTORUJM M 
M3o6p©T©HM©M BO MHOTOM CXOtt C CMmanOM 
LSB6TH0CTM, T3K K9K OH COfiSp>KMT A0CT3T0HH0 

orpaHmeHHyio HHCpopMaqMic. 

Oahom us Ba^Hbix npo6new o6pa6oTKM 
BMfieocumajia asnfleTca bb©a©hm© b 
BMfleocMrHari MHtpopManMM, KOTopas 
OTcyTCTBoaana b opurMHane, tskmm o6pa30M, 
HTo6bi He HapyujMTb HopManbHyto pa6oTy 
KHCTannnposaHHOM 6asw TeneewaMOHUbix 
npneMHMKOB. Ha cpwr. 11 noKasano 
pacnpefleneHne aHepmn a oSbiHHOM NTSC 
BUfleocMman© c H©cym©fi bpkoctm (cbsthmoctm) 
38 n HecymsM l^ssthoctm 37. Bca MHCtxapMaqufi 8 
BUfieocneiape nepeHOCMTca 3H©prM©M b 
pa3A©n©HHbix nacTOTHbix MHTepsanax, KOTopbie 

Ha Hep.eMS nOKa38Hbl OTA©nbHblMM 

B©pTMKaj1bHb!MM HMHMHMH; OCTanbHafl H3CTb 

cnetrrpa HBnaeTCfl nycroM mjim He Mcnonbsyewow. 

KaK 3TO MOttHO BHflCTb Ha CpMI\ 11, B 

apxmeKTypy 4 B©THoro NTSC BMfleocumana 
MO*8T 5biTb ycneuJHO asefleH cyinecraenHbiii 

O&beM flOnO/lHUTSnbHOM MHCp0pM3L(MM 

(HanpuMep, KacaraiAeflcfl i^Beia) nyT©M 
wcnonb3oeaHMH tom «e caMofi KOHL|enLiMM 
KOHi5©HTpat4MM 3Heprnn CMmana b 
onpefleneHHbix nacTOTHbix TOHKax, c 
nocneflyioi^MM pa3Mem©HMeM stmx tomok M©)Xfly 
ycraHOBneHHbiMM nacTOTHbiMM TOHXawM necyu^eii 
curHana hpkoctm, TaK hto flea cumana h© 
nepeKpbisaKJT flpyr flpyra m He B3anMOflofteTByioT 
Me»fly coSofi {ne coaaatoT BsawMHbix noMex). 
AnanorvmHbiM o6pa30M b cootb©tctbmm c 

HaCTOfllUMM M306p»TeHM©M MWK6T 6blTb 

ocymecrsneHO bbqaohm© b BMAaocnman 
AononHMTenbHofi MHcpopMai^M b bma© 
Tp©6y©Moro cumana rny6nHbi, c 
nononb30BaHM©M toto *e caMoro nponecca 

pa3M©0<eHMJ9 MHCpOpMaqMM B CB060flHblX 

HdCTOTHbtx npoM©»yTKax, K3K m Ann cumana 
L(8eTHOCTM, Ha cpur. 12 noKa3aHbi BHoeb t© *e 
caMbte, hto m Ha cpwr, 11, Hecyman hpkoctm 
(CB6THM0CTM) 36 m noAHecymaa hb©tkoctm 37, c 
flo6aBn8HM©M noflnecyi^aii rny6MHbi 38. flnn 
cs©fl©HHfi mwkho yxa3aTb, hto noflHecymas 
i^seTHOCTH saHMMaeT nonocy nacTOT oKono 1,5 
Mfi\. c qeHtpanbHOM HacTOToii 3,579 M!^, s to 
BpeMfs K3K noflHecyman rny&MHbi 33hmm3©t 
nonocy nacTOT TonbKO oxono 0,4 Ml~i4, c 
Lt©HTpanbHovi sacTOTOM 2,379 Ml~u\ Tbkmm 
06pa3OM, nqqHecyiiiM© l(B8thoctm m rny6nHbi, 
KOTopwe nepeMewaioTcn no nacTOT© c necymefi 

HPKOCTM, HM©K)T flOCTaTOMHO© pa3fl©n8HM© M H8 

B3anMoaevtcTByioT flpyr c npyroM (h© co3aawT 
B3aMMHbix noMex). HecMOTpa Ha to, hto 
ycTanoBneHHbi© nacTOTbi noflHecyLi|MX h 
3aHMMa©Mbie mmm nonocbi nacTOT o6ecneHMBaioT 
flocTaTOHHO xopoujyio paSoTy, bo3mwkho 
ncnonb30BaHM© m flpyrux napaM©Tpos. 
HanpHMep, b aKcnepuMSHTax, nposefleHHbix b 
naSopaTopwn, 3asiBMTenb ycneuJHO 
npofleMOHCTpupoean BoswiojKHOCTb 
cyusecTBeHHoro chhjk©hmh ycTanoBnenHOM 
nonocbi 0,4 Mfi^ Ana noflHecymeii my6nHbi 3a 

CH©T npHM©H©HH« XOpOUJO M3B6CTHOM T8XHMKM 

OKaTMH cneiapa cumana rnySnHbi paHe© ero 
bb©a©hmr b BHAeocuman NTSC; OKaTue 
conpoBOMAaeTca A©KOMnpeccn©M Ha CTopoHe 
BOcnpoM3B8A©HMH paHee MCnOnb30BaHMfl 
curHana ana ynpaBnenns oto6p€uk©hm©m 
rny6nHbi b yoTpoRcTB© 4»pMnpoBaHMfl 



H306pEUK©HM8. B naOOpaTODHM 3a«BMT8n8M 

TaiOKe 6wnn npoBepeHbi aHanornHHbie noAxoAbi 
Ana BB©AeHMfl cwmana rny6nHbi b 
BUfleocpopMaTbi PAL n SECAM, xot« mx 
cnennqbmca nocTpoeHMfl n Tpe6y©Mbie nacTOTbi 
Apyrwe b cbbsh c OTnunnoM (flpyroM) npupoAow 

3THX CP0PM3T0B. 8 HOnHOCThK) L4M0POBOM cp©A©, 

TaKoii xax ycxpo+icTBO xpaHennsi n3o6paweHMH 
Ha 6a3© KOMnbioTepa, cyiijecTByeT 6onbiuoe 
pa3Hoo6pa3ne cpopwaTOB xpaHenns 
n3c6pa*eHM«. noaTOMy cnocofi AoSaBneHMfi 6mt 
^HtpOpMaitklM, np6fiHa3HaM©HHblX An« xpaH©HM« 
KapTbl myoVlHbl, MOX(eT M3M©H«TbCS OT OAHOTO 

cpopMaia k flpyroMy. 

Ha cpur. 13 (a) noKasana CTpyKrypHas cxewa 
aneiapoHHbix 6noxoB o6t.WHoro TeneswsMOHHoro 
npweMHMKa, KOTopbie o6bMHO ynpasnaioT 
BepTnnanbHbiM cm©ih©hm©m CKaHnpywinero 
aneterpoHHoro nyna sneicrpoHHo-nyHeBow TpyoVn, 
o6o3HaMeHHbix c ncnonb3oeaHM©M 

TepMUHonomti. KOTopaa npnMen«eTCH b 

T©neBM3MOHHOM npOMbilunSKHOCTM. XOTfl 

H©KOTopb!e M3 AstaneS nocrpoeHna MoryT 

M8H«TbCS S 3aBHCMMOCTM OT CpMPMbl ■ 

npon3BOfiHT©ns m ot MOflenn, ocnosHbie 
xapa<TepncTHKM coxpaH«K>TC«. 

Ha cpur. 13 (a) noxasaHo TunoBoe 
nocTpo©Hne T©neen3MOHHoro 



pasBepTKM CKaHkipywmero anetrrpoHHoro nymca, 

CMHXpOHM3MpOB3HH0M C nOCTynaKXAMM 

BHAeockimancM. Cuman nonysawT npn ncMcinH 
TbtoHepa 49 c nocneAyKxnnM ycvin©HH8M b 
npoM8)«yT0HH0M BMAsoycunnTene 50; saTSM 
p©3ynbTnpyK>LLtMM cuman HanpaenneTca «a 
BMAsoA©Teicrop 51, ta© BbiflenaiOT Bufleocuman. 
Curnan c Bbixofla BHAeofleTeicropB 51 
ycHnnaaBTcp b okohb^hom ycunnTene AeTeicropa 
52, a saTeM AononnnTenbHO ycnnnBa©Tca b 
nepsoM BMAeoycunnTene 53 n npoxoAMT 4epe3 



06bWHbiw BHABOCuman MMeeT Tpn ochobhwx 

KOMnOH©HTbi; CB©TMMOCTb (UnM apKOCTb, TO 6CTb 

"HepHo-Cenan" nacTb cumana), LjBSTHOCTb n 
cnHxponHcpopMaLjua, KOTopan o6©cneHHBa©T, 

HTO BO© COOTB©TCTBy©T HpSBMnbHOMy 

xopeorpacpuHecKOMy nnaHy. 
CHHxpoviHtpopMauMfl b ycuneHKOM cm man© 
OTflenaeTca ot APyrow MHCpopwaqMM b 
paa.qennTene CMHxpoHM3aLiMM 55, nocne Hero 

M HdpOpMai4MJ? BepTMKanbHOM CWHXpOHMSai^MM 

BbiAennoTcn b mhbsptop© BepTMKanbHOM 
CMHXDOHM384MM 56 m nocTyna©T Ha renepaTop 
BepTMKanbHOM passepTKM 64. C Bbixoaa 
reHepaTopa BepTMKanbHOM passepTKM 64 en man 
noA8*TCH Ha snexTpoMarHMTHyw OTKnohWKXAyio 

KdTyLUKy OTKnC+«K»IA©M CMCT8Mbl 65 

3neKTpoHHo-nyH©Bofi Tpy6KM. Umbhho 
OTxnoHHioiAaR CMCTeMa BboweaeT npoxox<fleHMe 
cxaHMpyioiAero aneiapoHnoro nyna no 3Kpawy 
anexTpoHHo-nyneBOM Tpy6xM no rnaAKOM m 
npRMOM TpaetaopMflM. 

Kax yKasbiBanocb pane©, b TpexwepHOM 

Ten©BM3MOHHOM TpyOK© BB©A©Hbl M3M©H©HMfl 

3tom npRMOM TpaeKTODMM 3n©KTpoHHoro nyHxa, 
KOTopbie npM noMoiAM nuKcenbHOM ohtmkm 

CO3H8S0T 3«p4)©KT TP©XM8pH0T0 M306pa»8HMfl. 

Ha <pnr. 13(b) noKasaHa CTpyxrypHasi cxewa 
AononHMTenbHbix sneKrpoHHbix 6noxoB, KOTopwe 
AoniKHbi 6biTb Ao6aen©Hbi k o6biHHOMy 
T©n©BM3opy Ana M3Bn©H©HMa KownoHeHTa 

myStiHb! M3 CO0TB8TCTByi0lAMM o6pa30M 

3aKOAMpoeaHHoro BMAeocMmana m nepenoca 
SToro KOMnoHSHTa rnySMHbi cumana b 

M3M©Hf)K3IAy!OC5I HaCTb 
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ocaHnpywinero anetapoHHoro nyna. Ha 4>nr. 
13(b) bh« o6b©A6hhoto nymmipoM 
npsMoyro/*>HMKa noKasaHa CTpyirrypHaH cxewa 
o6bNHoro T©neBM3MOHHoro nptieMHViKa, 
aHanoiwHajs (pur. 13(a); BHyTpvt oGsefleHHoro 
nyHianpoM np«MoyronbHviKa noKaaaHbi 
aonoriHKTenbHbi© 6hokh, KOTopbie Tpe6ywTCfl 

flJIH M3Bn©H8HMS KOMHOHeHTa rnyc+iHbi n 

cosflaHMH TpexwepHoro acb(p©KTa. 

KaK 3to ynoMMHanocb npn paccMOTpennn 
cpur. 12, cm man rnySnHbi bboamtca b 
BMfleocuman NTSC rnaBHbiM o6pasoM 
nfleHTMHHO BBeaeHMK) CMmana i^bsthoctm, ho 
TonbKO Ha apyroH MacTOTe. TaK KaK npoqecc 
BBefiSHna (KOflnpoBaHMa) TaKoti we, to cm man, 

COfl©p>»<aLi|MM K0MH0H8HT myCMHbl, M0HC8T 6blTb 

ycvineH ao y poena, flocrraTOHHoro fljw ero 
Mssne^eHMS, npn ncnonb3oBaHMM toto »e caMoro 
ycmvn&nft, KOTopbifl McnonbsyeTCH b o6bNHOM 

T8neBM3M0HHOM npweMHMK8 flPfl yCMnSHMfl 

cumana ubothoctm nepefl era M3BneM«HMeM; Ha 

<pnr. 13(b) OH 0603HaM8H K9K nepBbiH 

npoMe»yT04HbiM ycM/inrenb ijbothoctm 57. 

VKa3aHHb!M yCMJieHHbiM K0MR0H8HT my6VlHbl 

aimana MSBneKaeTCH M3 BMfleocuraajia a 

COOTB8TCT8MM CO CnOCOSoM, MfleHTMHHbIM 

cnoco6y M3erteM©HMfl KOflMpoeaHHoro 
KOMnoneHTa l)B8Thocth 3toto )K8 BMAeocMmana. 

B CO0TB8TCTBMM C 3TMM CTI0CO60M 
T8iieBM3MOHHblM npM8MHMK0M Bblpa6aTbiBa©TCfl 

onopHbiii cm man unM cuman cpasHeHMH, na tom 
nacTOT©, na kotooom Aontten pacnonaraTbcfi 
KOMnoneHT rny6MHW. 3tot cm man cpasHMBaeTcs 
c CMmanoM, Koropbivi b fleficTBMTenbHOCTM 

MM88TCS1 H8 3T0M MaCT0T8, M nKj608 OTnMHMS OT 

ofiopHora CMmana MHTepnpeTnpyeTC« KaK cm man 
rny6MHbi. y*a3aHHbiM onopHbift cm man 
Bwpa6aTbiBaeTCfl MMnynbCHbiw 
cpopMMpoBaTeneM crpo6a rny6MHW 59 m 
cpopMMpyeTCfl ao h8o6xoammoto ypcsHS npM 
noMOUiM MMnynbCHoro orpaHMMMTens CTpoCa 
rny6MHbi 58, ITonHOCTwo ccpopMvipoBaHHbiM 
onopnbiM CMman cstHxpoHMSMpyeTCS c bxoaaiumm 
3aKOAMpoBaHHbtM CMmanoM rnyCMHbi npM 
noMOiUM toto MB caMoro pa3AenMTena 

CMHXpOHM3aL)MM 55, KOTOpbIM 6bin MCTIOnb30BaH 
Anil CMHXDOHM3ai(MM rOPM30HTanbHQM pa3B8pTKM 

aneirrpoHHoro nysa b o6b)MHOM TeneBM3MOHHOM 



Pe3ynbTMpyKXHMM cm man cpasneHMfl 
saKOflMposaHHoro CMmana rny6MHbi ot nepBoro 
n poM exy toh hoto ycMnMTenn ubbtmoctm 57 m 
onopHoro cwmana ot MMnynbCHoro 
orpaHM<WTen« CTpoSa rny6tiHbi 58 ycnnMBa©TCfl 
ycMnMTeneM cm hx poHM3ai4M m CTpoSMpoBaHHoro 
cwmana rnyoMHW 63. 3aT8M nonyMeHHbw 
ycMneHHHM cwman, KOTopbiM coa«P*mt KaK 

K0Mn0H8HTy 14B8THOCTM, T3K M KOMnOH8HTy 

rny6MHbi b okp©cthoctm Macro™ 2,379 MPi}, to 
ecTb sacTOTbi KOAMposaHMS CMmana rny6MHbi, 



nocne 3Toro SKCTparMpoBaHHbiM CMman rnyOMHbi 
ycMnwBaeTca ao nonesHoro ypoeHH npM tomoimm 
BbixoflHoro ycunMTenn 61 X'TAL. 

riOCne M3Bn8H8HMH KOMnOH8HTbl my6MHbl M3 

cocTaBHoro BMfleocMmana mojkho Tenepb 

npOM3B8CTM M3M6H6HM8 maflKOM rOOM30HTanbHOM 

p8388pTKM 3neKTpoHHoro nyna nonepeK 
TeneBMSMOHHoro sxpana (BepTMKanbHo), MTo6bi 
nossonMTb OTo6pa3MTb rny6MHy b 
p©3ynbTMpyiomeM M3o6pa«eHMM. flna 

M3M8H8HMA 3TOM TOpM30HTanbHOM paSBepTKM 

3KCTpampoeaHHbiM m ycMneHHbiM cm man 
rnyoMHW flo6aen«8TCfl npM noMou|M cyMMaropa 
(cM8CMT8n«) rny6MHbi 60 k CTaHAapTHOMy 



cm many BepiMKanbKOM cMnxpoHMsat^MM, kotodum 
Bbipa6aTb»aeTCfl o6biHHbiM ofipasow b 

CTSHAapTHOM T8n8BM3M0HHOM npM8MHMK8, K3K 

3TO onucano paHee co ccbinxoii na <£nr. 13 (a). 
McflM4»mMpoBaHHWM CMman BepTMKanbHoii 
cnhxpoHnaanMM c Bbixofia cyMMaropa rny6*iHbi 
60 McnonbsyeTcn Tenepb p,m BepTMKanbHofi 
pa3B8pTKM sneKTpoHHoro ny^a b renepaTope 

BepTMKanbHOM paSBepTKM 64, KOTOpbIM, KaK m b 

oSbWHOM Ten©BM3ope, ynpaenaeT oTxnoHflioineM 
CMCT8M0M 65, KOTOpaa coaflaer nepeMe^eHMe 
CKaHMpywmero sneirrpoHHora nysa. KoneMHbiM 
pesynbTaTOM flBnf»Tca CKaHMpyKxi(MM 
sneKrpoHHbiM nyn, KOTopb* toh ho oTKnoH«eTCf! 

BBSpX MnM BHM3 OT 810 06bWH0M L<eHTpanbHOM 

hmhmm pflu nony48HM« TpexMepHoro a^eKra b 
BMflecM3o6pax(eHMM, sa cnst tomhoto MsweneHMa 

TOHKM BXOAa CB8T3 B nMKCenbHyKD OTTMKy, HTO 

onncano pause. 

Ha cpwr. 14 npuBeflena npMHLjMnnanbHasi 

3n©KTpMM8CKafl CX6M3 B COOTB©TCTBMM C 

npeflno4TMT©nbHb!M sapMaHTOM HacTostiiera 

M306peTeHM3, KOTOpaSl MOK6T 6blTb 

ncnonb3c«aHa fins ocyii<ecTBneKMH 
AononHMTenbHbix 4>yHKqMM, noKa3aHHbix b 
o6b8Ashhom nyHKTMpow npnwoyronbMMxe cpur. 
13(b). 

Ha <pnr. 15 noxasaHO anbTepnaTMBMoe 

CD8ACTB0 A^Si M3MeH8HMa nOnOXteHMfl BX0A3 

cseTa s nMKcenbnyio onTMMecKyio crpyKrypy 
Apyrofi cpopMbi, B stom sapwaHTe ycTpowcTsa 
HMKcenbHas onTMsecKas CTpyicrypa 39 
ocyiiiecTBnssT cooTBeTCTByioinyio (pyHKL^Mso 
omthmbckom nepeflaw, npM^eM cpoKycHoe 
paccTOflHM© BoapacTaeT paflwanbHO Hapy*y ot 



CMMM8TpM<*lblM OTHOCMTenbHO OCM 43. Cfl©T, 

KorinnMnpoBaHHbiM a L(MnMHApMHecKyio cbopMy, 
bboamtc« g onTMMecKyio cTpyirrypy, npunew 
paflnyc KonnKiwiMpoBaHHoro CBeTosoro i^MnwHflpa 

MOM6T M3M©H«TbC» OT Hyn» AO 3Cp<£eKTMBH0r0 

pa6oM©ro pafiwyca onTM^ecKOM cTpyiaypw. 

HOKasaHb: TDM B03MO)KHblX LlnnUHflpa 

xonnMMauMM 40, 41 m 42, KOTopbie cosflatoT b 
BMfle cnepeflM cooTeeTCTByio^Me BxoflHbie 
Konbueebie CBeTOBbie Konbua 40a, 41a m 42a, 

KaWflO© M3 KOTOpblX 6yfl©T C03AaB3Tb B 
COOTB8TCTBMM CO Cn©UM(pMMeCKOM (pyHKL)M8M 

nepeAa^M ycTpoMCTea nMKcenb cseTa Ha 
pasnwMHOM Kattyu^eMCR paccTO^HMM ot 
Ha6nroflaTena. 

Ha (pMr. 16 noKasaHO, b okbtom bma© Ann 
jichoctm npeACTaBneHMj?, APyrce 
anbTepHaTMBHoe cpoactbo una h3m©h©hmr 
BMsyanbHoro paccTOHHMH ot HaSniOAaTerw 
CB6T3, MsnywaeMoro MHflMBMAyanbHbiM 
nMKcaneM. rnasa Ha6nKwaT©nn 4 HaxoAsncs na 
onpefleneHHOM paccTOflHMM nep©A nMUcentHOM 
onTMKoP*. KonnviMnpoeaHMbiM nywox cBeTa mtokot 
na«aTb Ha HaicnoHHO pacnonojKeHHO© sepxano 76 

B pa3nM4Hb!X TOHKaX, TDM M3 KOTOpWX HOKaOaHb! 

5 BMA© cseTOBbix nyM©M 5, 6 m 7. 3epxano 76 
OTpaJnaeT naflaKXAMM cbbtobom nyn na 
HaxnoHHyto cskl^mio BomyToro 3epxana 77, 

KOTOpOe, B C00TB8TCTBMM C XapaKTSpMCTMKaMM 

cpooMMpoeaHMR BomyToro sepxana, oTo6pawa©T 
cbbtobom nyn na pasnMMHOM BMsyanbHOM 
paccTOSKMM 5a, 6a m 7a ot Ha6nK>AaTenfl, 
oooTB8TCTByiou4eM onp©A©neHHOMy yKaaaHHOMy 
pa«ee m npoHywepoeaHHOMy pa3M©m©HMw 
BXOAHboc ny^eM. Both y to© sepKano mojkst MM©Tb 

KDMBMSHy nOBepXHOCTM , KOTODa« COCTOMT M3 

pa3nMHHbix KOHMsecKMx cbkmmm; b naoopaTopHbix 
ycnoeMsx ycneujHO 
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cqbepKMecKoe sepxana. 
AaHHbiM BapnaHTOM 3KcnepnMeHTanbHbie 
peaynbTaTb! noflcKasbisaiCT, mto b KaHecTse 
nepBofl noeepxHOCTM MoryT 6biTb McnorsbsoBaHbi 
tcatc nnocKKe, TaK v\ wsorHyrbie sepKana. 

Ha 4>nr. 17 noKasano, KaKMM ogpasoM b 
cooTBeTCTBMH c npeflnoMTWTenbHbiM sapwaHTOM 
HacTOHinero M3o6peT8Hvia, noKaaaHHbiM Ha <pnr. 
16, nuKcenbHaa KOM6nHann« nnocKoro seprana 
76 m H3ornyToro seprana 77 mohwt 6biTb 
ycTaHOBJieHa Ha noeepxHoc™ 

aneirrpoHHO-nyMeBaw Tpy6«n, KOTOpafl 
ncnonb3yeTcn a KavecTse MCTOMHMKa 
ocB©menna. noKB3aHo, hto odpaaosaHa 
KOM6nHamia MaomyToro sepKana 77 ot oflHoro 
nuKcena m nnawapHoro 3epKana ot cweworo 
(cToamero HenocpeflCTB©HHO Hafl hum) nmccena, 

C 06pa30BaHM6M KOM6HHMpOBaHHOrO aneMOHTa 

78, KOTopwii noKOMTCH na CTewiaHHoii 
cppoHTanbHoS noeepxHOCTM 8 

aneirrpoHHO-nyHeBof! Tpy6tcn, npvmeM nosaflM 
3tom noeepxHOCTM 8 pacnonaraioTca o6biMHbie 

CmM niOMMHOCpOpa 9, KOTOpbie BblCBeMMBaiOTCa 

m co3flaK3T CB8T npw coyflapeHMM npoennpyeworo 
m Kon/iHMHpo&aHHOro ny^Ka aneicrpoHOB, 
noKaaaHHoro a suae nyMKoe 5b, 6b n 7b. fl/ia 
Kawfloro us noKasaHHbix ipex nonoweHMfi 
aneiapoHHwx nyMKOB, a Tame fljia nioSoro 
flpyroro nono*eMna, Haxoflai^eroca b 
npocTpaHCTB«HHbix npeflenax nuKcenbHoro 
onTMMecKoro ycTpoftcTsa, bboa caaTa 

npOM3BOflMTC« B eflUHCTBGHHOfl T0MK6 CMCTOMbl, 

KOTopas 6yfl©T BMflwa Ha6moflaTenio b 

COOTBSTCTByKDlHeii 6flHHCT86HH0M TOMKO. B 

sapwaHTax ocymecTaneHMa Hacroamero 
M3o6peTeHns c npuweHGHneM npanoMnmowyx 
3A8M6HT0B MoryT ncnojib30BaTbc« m flpyrvi© 

MCTOMHMKM CB«Ta, OTnMMaKXHMSCa OT 

sneirrpoHHO-nyMeBofl Tpy6»cn. 

OopMyna M3o6peT6HM$i: 

1. BusyanbHoe ycrrpoficTBo OTo6pa>KeHns, Ha 
kotopom nojiy^aK>T M3o6pa>KeHne, o6pasoBaHHoe 
AHCxpeTHUMH nuKcexiflMM, coflepwamee peiueTKy 

OnTMHSCKHX 3J1GM6HTOB, KOTODbW yCTaHOBflOHW 

cooTB©TCT8yioinnM o6pa30M coocho nepefl 
nuKcensiMM, n cpeflCTBo HHflHBMflyanbHoro 
nsMeHSHMfl acpcbetanBHoro <poKycHoro 
paccTOflHMS xawfloro onTKMecKoro aneMOHTa flna 
M3M9H9Hwa KajKymeroca BM3yanbHoro 
paccToaHwa ot Ha6jiK)flaTenfl, pacnono>KeHHoro 
nepefl ycTpoflcTBOM BH3yanbHoro oTo6pa)KeHMa, 

B KOTOpOM nOflBflHeTCfl K3)t(flblB 

HHflMBnayanbHbtfi nmccenb, b pe3ynbTaTe sero 
co3flaeTCH TpexMepnoe M3o6paweHne, 
OTnvivaiou4eecfl tom, mto xaiKflbifi onTMMecKHfl 
aneMeHT (2) MMeeT cpoKycnoe paccToaHMe, 
KOTopoe nocTeneHHO M3M8HaeTca Bflo/ib 
noeepxHocTM, opneHTMpoBaHHoH maBHbiM 
o6pa30M napannenbHO M3o6pa*eHMio, a 
ycTpoPicTBO BusyanbHoro OTo6paweHna 
BK^tonaeT b ce6a cpeflCTBo (18, 65) ana 
TOMHoro CMemeHMS BHyTpn nMKcen« 
MecTonono>KeHM« (5b , 6b m 7b), m kotodoto 
npoHcxoflMT wanyMeHMe cseTa b cootb6tctbhm c 
MenaTenbHovi my6wHoff, TaK mto MMeeTca 
cooTB6TCTByioti(8e nepsMemeHne BXOflnoro 
nonoM©Hns (5, 8 n 7) cseTa BflOJib bxoahom 
noBepxHOcru omnMecKoro aneMeHTa, b 
pesynbTaTe Mero flUHaMMHecKM M3MeH«eTCH 
acp^ieiaMBHoe cjxsKycHoe paocTOSHHe, npn stom 
Kawymeecs BusyanbHoe paccToaHne (5a, 6a, 7a) 
ot Ha6jiK3flaTenfl MSMeHaerca b cooTBeTCTBun c 
nepewieii4eHH8M BxoflHoro MOCTonono>KeHna 
GBeTa. 

2. BusyanbHoe ycipoMCTBO OTo6pa»eHna no 



n.1, OTnnMaioineec« TeM, mto onTHMeciwe 
3neM8HTbi (2) asnawTca npenoMn»oii(kiMti 
aneMOHTaMU w axoflnaa nosepxHOCTb sen«eTca 
npenoMnssomefi noeepxHocTbio. 

3. BnayanbHoe ycTpoiicTBo OTo6pa*eHMH no 
n,2, OTnnMaKXi(eecfl t©m, mto BbiSpaHa Tatcaa 
cpopMa npsrioMnatoLLiMX noaepxHocTetf, KOTopan 
o6ecneMHBaeT nepeweHHoe cpoxycHoe 
paccTosHwe. 

4. BnayanbHoe ycTpoPicTBO OTo6pax«©Hi<iS no 
n.2, OTnwMaiotusscfl t©m, mto Kamp/btH m 
onTM4SCKKX npe.ioMnsi»a|MX aneMeHToe (2) 



rpaflneHTOM K03cpcpMi4neHTa npenoMneHna, b 
kotopom Kos^xpuL^ieHT npenoMneHM« 
nocTeneHHO M3MeHS8Tca Bflonb npenoM/wwinero 
aneivieHTa fljw cosflaHda nepeweHHoro 
cpOKycHoro paccroRHWR. 

5. Bnaya/ibHoe ycTpoflcTBO oio6pa«eHna no 
oflHOMy m nn 2 - 4, OTnuHaioi^eec^ tbm, mto 
cooTHoujeHwe Me>Kfly nepeMeinenneM w 
cpoKycHbiM paccTORHweM nwHefiHoe. 

6. BnayanbHoe yctpovtcTBO oTo6pa>KeHM« no 
oflHOMy M3 nn.2 - 4, OTnimaio^eecfi tbm, mto 
cooTHOiueHMe Me>Kay nopeMeu^enneM n 

CjXJKyCHblM paCCTOSHMSM HeDMHeMHOe. 

7. BnayaribHOS ycTpoPteTBO OTo6pa>KeHna no 
oflHowy us nn.2 - 6, OT/WMaioLHeeca tsm, mto 
Kawflbifi onTHMecKMfi npenoKuiatoLmiM sjieweHT 
(39) MMeeT cpoKycHoe paccTo«Hne, KOTopoe 
M3M8H«eTca paflnartbHO OTHOOMTsnbhio 
onTMMeoKOM ocu onTHMecKoro npenoMnaioiiiero 
answeHTa, npwMeM cpeflCTBo nepeMemeHna 
ocymecTBnaeT paflnanbHoe nepeMeLqeHne 
BHyTpw nwKoena MeoTononomeHKa (40a, 41a, 
42a), M3 Koroporo nponcxoflUT KsnyMewne CBeTa. 

8. BMsyanbHoe ycTpoficTBo OTo6pa)KeHiia no 
OflHOMy M3 nn.2 - 6, OTnuMaio^eeca tbm, mto 
Kawflblfi onTKMecnufi npenoMnaio^nii sneweHT 
(2) yflnwHeHHbifs no cpopMe n wmsbt cpoKycnoe 
paocTOHHMe, KOTopoe M3MeHaeTcn Bflonb ero 

flJlUHb! C OflHOTO M3 KOHL^OB, npMM6M CDeflCTBO 

nepeMBinoHwa ocy^ecTBD^eT nepewea(8HMe 
nnHewHO BHyTpvi nMKcena tomkm, m kotopom 
npowcxoflWT nsnyMeHne CBeTa. 

9. BnayanbHoe ycTpoMCTBO oToBpaxeHna no 
OflHOMy M3 nn.1 - 8, OTnHMawuteeca Tew, mto 

OHO BKJIJOMaeT B Ce6a B KSMeCTBS CBeTOBOTO 
HCTOMHMKa MHflKKaTOpHOe yCTpOMCTBO H3 JKMflKMX 

KpMcrannax, aneKTpo/iioMMHeci^eHTHOe 



HHfiUKaTOpMOe yCTpOMCTBO. 

10. BusyanbHoe ycTpo^cTBo oTo6pa>K8Hwa no 
n.8, OTnKMaKHi4eeca t©m, mto oho swiKxaeT b 
ce6a 8 KaMecTBe cseTOBoro mctomhwio 
BneicTpoHHO-nyMeeyio Tpy6*y (10), KOTopaa 

COflepXiWT MH0X(9CTB0 yflHUHSKHblX 

n»MMHOCpopHbix nuKoeneM, npuMeM cpeflCTBo 
flna nuneiiHoro nepewei^eHna BHyTpvi nmccena 
MecTononoxeHMs, us kotodoto nsnyMaeTca cseT, 
npeflCTaB.naeT co6osi cpeflCTBo (65) flna 
nepeMeujeHHS sneicrpoHnoro nyMKa Bflonb 
Ka>Kfloro jnoMHHocSrapHoro nwKcena. 

11. BusyaribHoe ycTpoiicTBo oTo6pa*eHna no 
n.10, 0TnMMaKXH89ca tbm, mto sneKrpoHHbiii 
nyMOK MMseT npaMoyrofibHoe (66d) nonepeMHoe 



12. BwsyanbHoe ycTpoiteTBO 0T06pa)KeHna no 
n.10, OTnHMaioLLjeeca t©m, mto sneicTpoHHbw 
nyMOK MMesT OBanbHos (66c) nonepeMHoe 
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13. Bn3yaribHoe ycTpoflcTBO OTo6paweHwa no 
oflnowy us nn.10 - 12, OTnMMawmeeca tsm, mto 
nuKcenw ycTaHOBneHbi paflaww, a ycTpoficTBo 
8M3yanbHoro oTo6paxeHna npeflCTasnaeT co6c* 



TeneBKSHOHHblH npHSMHMK, KOTOpblfi BKJ1KWa©T B 

ce6a cpeflCTBO (58, 59, 61, 82, 83) a™ 
aKoipaKqun KOMnoneHTa rny6nHbi p,m Ka*aoro 
nnKcen« npwHSToro cumana n cpaflcroo (60) 
Ann flo6aBfi©HMfl KOMnoHeHTa my8nHbi k 
o6bNHoii ropM30HTanbHofi nnHnn CKaHnpoBanns, 

HTOSbl T3KMM 06pa30M ynpaBJWTb BepTMKa/lbHWM 

ypoBHeM ropnaoHTanbHoii jimhhm CKaHwpoaaHna 
Ha nosneMeHTHOM ooioee (nmccenb sa 
nuKcenew), b pesynbtaT© nero nonynaeTca 
cryneKMaTaa paoTpoeas? nwHMfi oraHMpoBaHUH 

(20), 

14. BusyaribHO© ycTpoflcTBO OTo6pa*eHna no 
n.2, 0Tnn4aKxn©ec« tew, hto M©*ay 

MHflMBMflyajIbHblMM OnTMHeCKMMM 3JleM©HTaMM 

UMeeTca TOHHbiPi npoMejKyTWHbiS 3asop. 

15. BasyanbHoe ycTpoiSoTBO OTo6pa*©HMfl no 
n.14, OTrumaioti|e©c& t©m, mto npoMewyTOMHbifi 
saaop sanonHSH HepHbiM HenpoapaMHbiM 
MaTepnanoM. 

16. 8n3yanbnoe ycTpoficTBO oToBpaweHMH no 
n.2, oTnwMaiomeeoH tom, hto onTHnecKwe 

3D©M©HTb< BbinOfWeHbl K3K THCHSHblM DUCT 

nnacTMaccbi. 

17. BusyaribHoe ycTpoficTBO OTo6pa*©HMfl no 
n.2, OTfumaioujeecfl t©m, hto onTMMecwe 

SneMSHTbl BbinOHHeHbl KaK M3TOTOBn©HHblfl 

nwTbeM nofl flasneHneM jimct nnacTMaccw. 

18. BusyanbHO© ycTpoficTBO OTo6pax<eHM» no 
n.2, OTjikwatomeecfl t©m, hto KawAwfl 
onTMMecKMM anewieHT npeflCTaBraeT co6ofi 
cocTasHoe ycTpowcTBO, o6pa30BaHHO© no 
MSHbiueM Mepe flsyMfl MHflMBMflyaribHbiMM 



KOToporo o6pa30saHa BomyTbiM sepKanoM (77) 



19. BM3yanbHoe ycrpoMCTBO oToSpaxeHMfl no 
n.18, oTnu^awineecs t©m, hto no MeHbiueft Mepe 

flB3 MHflMBMflyanbHblX OnTOHeCKMX KOMnOH«HTa 

npeflCTaeneHbi b sua© no weHbweii Mepe aeyx 
TMOHeHbix /wcTOB nnacTMaccbi, KOTOpbl© 
coeflMHeHW flpyr c flpyroM Ha MSMeHTe. 

20. BHsyaribHoe ycTpoflcTso OTo6pa*eHMS no 
n.18, omn^awmeecii t«m, mto no M©Hbuu©« Mepe 
flsa MHflMBnayajibHbix ortTMHecKwx KOMnoHeHTa 
npeflCTasneHbi b suae no MeHbweiS Mepe asyx 
TMCHeHHWX timctob nnacTMaccbi, wnopwe 
coeflMHeHbi flpyr c apyroM Ha hx Kpasw. 

JO 21. Bn3yanbHoe ycTpoiicTao OTo6pa>KeHMH no 

n.8, OTnuHawiMeecH tom, mto oho »Bn»eTC» 

C Ha6ntonaTenbHbiM hjim nporceKTopHbiM fl/w 
npoapaHHoro ynacTKa (14) <poTonneHKM, npuneM 
cpeflCTBO am nepeMein©HM(i tohkm, M3 KOTopotf 

N> M3nyMaeTC« cseT, BwiioMaeT b c©6s MacKy, 
HanojKeHHyw na KaxcflWM nnxcenb npo3paHHoro 

-* ynacTKa, npw stom o6pa3yeTcn 3apaH©e 

_ Bbi6paHHan npo3paHHaa TOHKa (5c). 

22. Bn3yanbHoe ycrpotfcTBO OToSpaweHHH no 

00 n.1, OTHMHaioineecH tom, hto onTunecKHMM 
sneMeHTaMM HBnwoTcn 3eprana (76, 77), a 
BxoflHaa noBepxHOCTb ABnaeTCfl OTpaxaKxne* 

nOBSpXHOCTWO. 

m 23. BM3yanbHO© ycTpoficTBO OTo6pa*©HHH no 

M n.22, OTHMHaioineecn tom, hto ksokawh 
onTHHecKMH 3neMSHT SKJiK3HaeT b ce6fl nnocKoe 
aeprano (76) n BomyToe 3epKano (77). 

24. BasyanbHoe ycTponcTBO oTo6pa»teHviH no 
O n.23, oTJiMHarai^eeca Tew, hto Ka>Kfloe nnocrae 
M sepKano (76) oopasyeT oflHy nosepxHOCTb 
cccTasHoro sneMSHra (78), flpyraa nosepxHOCTb 



25. 8n3yaribHoe ycTpoRcTso oTo6pax©HMR no 
oflHOMy us nn.19 - 12, OTnuHawmeewi t©m, hto 
oho np©flCT3Bnfl©T co6ofi KOMnbWTepHbiii 
mohhtop n sneicrpoHHoe ycrpoMCTBO ynpasneHna 
Ha Base KOMnbwtepa, BW!HDHaK3iiie© b ce6» 
cpeflCTBO 3KCTparnpoBaHwa KOMnoHeHTa 
rny&ViHbi n/ifl K3>Kfloro nHKcensi m nonyneHHbix 
ot KCMnbioTepa flaHHbix, a TaioK© cpeflCTBO (19) 
fifw floSaBneHUH KOMnoHeHTa rny6wHbi k 
o6bMHoii ropw30HTanbHoft nnHMM CKaHnposaHMR 
Ha r»3neM©HTHOM ocuose (nMKcenb sa 
nuKcenew), b pesynbTaTe nero nonynawT 
cryneH^arbiff pacrp (20). 

26. Cnoco6 cpopMnpoeaHMfi TpexMepHoro 
Mso6pa)K©HMa m flByxMepHoro H3o6pa>KeHki» Ha 
3KpaH© flucnnes, o6pasoBaHHoro flMCKpeTHbiMM 
rwKcenHMM, KOTopb* npeflycMaTpHBaeT 
cosflanne peuj©TKM onwHecKHX 3neMSHTOB, 

yCTaHOBr.eHHblX COOTB©TCTByiOlflV1M 06p330M 

coocho n&pea nMKcensMM, n h3m©h©hh© 
scpcJieKTMBHoro 4>OKycHoro paccTOWHWsi Ka>K«oro 
onTunecKoro sneweHTa ana naMeHCHMfl 
Ka)xyin6rocH BktsyanbHoro paccTosiHUfl ot 
Ha6nioflaT8n«, pacnono«©HHoro nepea 
ycTpoCicTSOM BwsyanbHoro oToepaxceHwa, b 

KOTOpOM nOSBHReTCB Ka«flb!M MHflHBMflyanbHblfi 

nHKcer.b, OTnunatoij^niics Tew, hto Ka>KAbifi 
onTMHecKufi sneweHT mmsot (t>OKycHoe 
pacciosiHwe, kotooos nocreneHno M3MeH«erc« 
Bflonb noBepxHOc™. opueHTupoaaHHOM maewbiM 
o6pa30M napannenbHO n3o6pa»eHHio, a 
naweHBHue acficpeKTHBHoro 4>oicycHoro 
paccTonnMH Kaxifloro onTMHOCKoro sneMeHTa 
BitnioHaeT b ce5f? onepauuM tohhopo CMemeHna 
BHyTDM nMKCenH MecrononoweHMH, m kotodoto 
npowcxofluT n3nyneHne cB©Ta flByxMepHoro 
M3o6pa.)*ceHMH, npunew npeaycMOTpeHO 
nponycKaHMe MsnyHeHHoro cBQTa k onTunecnnM 
sneMSHTaM, npn 3tom MecTononoweHne. b 
KOTopow M3nyneHHbiii cb©t naaaeT Ha 
onTunecKwe sneweHTbi, onpeflenaeT Kaacys^yiocH 
rnyGMHy nmccens. 

27. Cnoco6 no n. 26, OTnMHaioiUM&cfl tom, 
hto onrnMecKne aneMSHTb! npeacTasnaioT co6c* 
npenoMnawmn© onTuvecKne aneMembi, npMHew 
coeT BxoflUT b npenoMnaremyio nosepxHOCTb 
o6i,eanHeHHoro npenoMnaiot^ero sneMOHTa. 

28. Cnoco6 no n. 26, OTriwnaiot^wficR tsm, 
hto onTMHecKwe aneMeHTb! npeacT8BnH»T co6ovi 
sepKana, npnH©M cbot nocTynaeT Ha 
OTpa^asosijyK) nosepxHocrb o6-b©anHeHHoro 



29, Cnoco6 no oanoMy M3 nn.26 - 28, 
ornMMaiotMHficB tbm, hto onepai^ia CMemenna 
MecTononoxteHMa, M3 KOToporo nponcxoanT 
Msnynenne cseTa asyxMepHoro M3o6psuKeHna, 
npeaycMaTpviBaeT nnHeKnoe CMemenne tohkm, 

M3 KOTOOOfi npOMCXOflUT M3JiyH8HMe CBOTa 

AByxwepHoro M3o6pa>KeHMa. 

30. Cnoco6 no oaHowy m nn.26 - 28, 

OTfTHHaKXilMMCR T8M, HTO Onepa^fl CMeifleHMH 
MSCTOnonOJKeHMfl, H3 KOTODOTO npOMCXOaHT 

HsnyneHne cseTa aByxMepHoro M3o6pa>KeHMfl, 
npeaycwaTpuBaBT paawanbHoe cMemeHu© 
MecTononwKeHMR, M3 kotodoto nponcxoanT 
wsnyHeHM© cseTa asyxMepHoro nsoopaweHUR 
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